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FIRST PART. 

ORIGINAL ARTICLES 


The Administrative Measures taken in Holland 
in Favour of Cattle Breeding 

by 

F. B. LoHNIS 

Inspector of A 91culture at the Hajue 

Whilst the measures adopted by the governments to further the 
breeding of horses are regulated by a special law (Law of 1901 ojo horse 
breeding), it is not the same with those for cattle. 

Already in 1809, under king Louis Napoleon, a law was enacted on 
the selection of bulls which forbade putting at the disposal of the 
public non-approved bulls, but it was not applied on account of the 
troublous times then prevailing. After the reestablishment of the 
independence of the country, ordinances were issued by the various 
provinces, with the encouragement of the Government, on the selec¬ 
tion of bulls, but they were gradually abrogated because it was thought 
that the improvement of cattle might be safely entrusted to the farmers 
themselves. 

Under the influence of the agricultural crisis which was felt in 
Holland at the end of the nineteenth century, a change in public opinion 
took place by degrees, and the Govern omen t was urged to abandon its 
passive attitude and to take in hand the agricultural interests. 

Several provincial administrations had already set the example. 
Thus North Brabant had re-introduced the compulsory approvatiem of 
bulls, with a system of bounties; the province of Limburg followed 
this example in 1890. The other provinces placed at the disposal of 
the administration subsidies to be granted to the best bulls. These 
precedents induced the Central Government to appropriate a sum of 
30 000 florins (£ 2 500) in the 1897 budget, for the encouragement of 
cattle breeding. Since then the above sum has been gradually increased. 

At present the budget of the State includes every year appropria¬ 
tions for the following objects : 

a) Grants to associations possessing a herd-book. 

b) Grants to provincial commissions for the improvement of cattle. 
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c) Nomination of experts in the matter of bn eding 

d) Institution of courses for the improvement of stables. 

e) Subsidies to national shows. 

A. The Herdbooks in Holland . 

Tin.re are two great associations iu Holland which possess herdbooks ; 
one is that of the Nethcrlaud Cattle Herdbook (Nedcrlaudsch Rondvee- 
stamboek), and the other that of the Friesian Herdbook (Friesch Rtmd- 
veestamboek). They receive every year from the Government grants 
of 15 000 florins (£ 1 250) and 7 000 florins (£ 583) respectively. There 
are also two other less important associations having mostly local interest 
and which are not in receipt of Government grants. 

The Netherla.id Cattle Herdbook dates back from 1873; it indudes 
the three following : The Black-and-White Holland breed, the Brown- 
and-White Yssel and the Black-Whitehead Groningen. To a certain 
extent this Herdbook may be considered as the fusion of three separate 
herdbooks. A General Direction, at the Hague issues the regulations to be 
followed by the three herdbooks. This federation aims at favouring the 
creation of breediug assodations, by giving them the possibility of re¬ 
gistering in the herdbook, obliging them at the same time to submit 
their statutes, regulations and instructions for the keepers oi the bulls 
and for the milk control assistants to the approval of the directors of 
the herdbook. 

At the end of 1912, fifteen assodations formed part of the Nctherland 
Cattle Herdbook, and there is every reason to believe that this number 
will increase considerably in. the future. 

The Friesian. Herdbook dates from 1879. It deals only with 
Friesian cattle, and registers only the Black-and-White and Browi -and- 
Whate Fnesian a nim als. The Friesian Herdbook Assodation works in 
intimate touch with the provindal commission for the improvement of 
cattle. The central examinations of bulls are carried out by the Friesian 
Herdbook Assodation. The surveillance of the work of the milk control 
assistants, of the breeders ’ass oda ti on s and of the control assodations is 
effected by the Control Commission of the Friesian Herdbook Association, 
in which the milk expert of the province has a seat. 

In order to be entitled to a grant the bulls must be registered in 
the herdbook. 

The registers of the herdbook already contain 4151 bulls and 12 993 
cows, or a total of 17144 head. In the printed herdbook, the perform¬ 
ances of the 6 500 cows under milk control are given; 31 Friesian 
breeders appear as having all their cattle registered in the herdbook. 

B. Bounties granted by the Centred Government to the Provindal 
Commissions for the Improvement of Cattle Breeding . 

The manner of using the government and provindal grants is settled 
by the «Regulation on government subsidies for cattle breeding». The 
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first regulation was issued in 1897 ; the grants were at first exclusively 
devoted to the awarding of prizes for bulls. But the opinion steadily 
gained ground that it was not enough to bestow prizes only on bulls, but 
that the cows also should be taken into consideration. The most practical 
maimer of attaining this object was to encourage the spirit of association 
among breeders, which gives rise to breeding assodatioi s, to associations 
for buying breeding animals in common, and to control associations. 
These considerations led to a modification of the general regulations 
which was effected in 1907. 

At present in each of the eleven Dutch provinces the members of 
the Permanent Commission of the Provit cial States appoint a commission 
for the improvement of cattle, after having consulted the agricultural 
associations of the province and the herdbook associations designated by 
the Minister of Agriculture, Industry and Commerce. The cattle expert, 
the milk expert and the provincial professor of agriculture have seats in 
this commission as advisers, but do not vote. 

These provincial commissions have to draw up a regulation for the 
distribution of the government and provincial grants and bounties, to 
appoint one or more examining commissions, and to administrate and distri¬ 
bute the sums devoted to grants and bounties. 

The Minister of Agriculture, Industry and Commerce appoints one 
member to each of these commissions. 

Every year before the 1st of March the provincial commission sends 
to the Minister: a) a statement of the sums placed at its disposal by 
the Government; 6) a brief report giving an exact statement of the 
condition of cattle breeding in the province during the past year; 
c) a proposed budget for grants and bounties to be approved by the 
Minister. 

At first the government and provincial grants were almost exclusively 
devoted to making up bounties for bulls, which were awarded according 
to their external characters, but gradually their pedigree and the quality 
of their offspring were taken into account. 

In 1911 the provincial commissions received from the government 
and from the provinces the following grants. 

Provinces Government Provincial 

— grants grants 



£ 

s 

d 

£ 

s 

d 

Groningen. 

^58 

6 

H 

208 

0 

3 

Friealainl. 

529 

3 

1 

4 to 

0 

0 

Drenthe. 

333 

(> 

8 

16G 

13 

4 

Overysacl. 

, 368 

6 

8 

125 

0 

0 

Guilders. 

500 

0 

0 

1000 

0 

0 

Utrecht. 

- 370 

t6 

8 

375 

0 

0 

North Holland . . . 

500 

0 

0 

416 

S 3 

4 

South Holland . . . . 

491 

1 3 

4 

607 

1 

8 

Zealand. 

. 250 

0 

0 

250 

0 

0 

North Brabant . . . 

. 366 

13 

4 

625 

0 

0 

Limburg. 

258 

6 

8 

r66 

*3 

-1 

Total £ 

4226 

13 

4 

£ 4400 

8 

4 
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About 60 000 florins (£ 5 000), or about two-thirds of the total sum 
placed at the disposal of the provincial commissions by the government 
and the provinces, were distributed as bounties for the bulls presented 
to the examination commission. These examinations are divided into 
local, district and cential examinations. 

The local examination s precede the district txamii atiu s ; they au 
held m localities easily accessible to breeders, and in them the animals 
which may compete for the district bounties are picked out. The central 
examinations are held in several provinces and concern the animals that 
have recived bounties in the district examinations. They form at the 
same time markets for breeding animals and as *suchare highly appreciated 
by farmers. 

Certain provinces (Groningen, Utrecht and Drenthe) award bounties 
to cows also, but these examinations of cows have not yet developed 
much, because it has been understood that the object was better attained 
by subsidizing the breeding associations. Accordingly the activity of 
the provincial commissions was more and more directed to the develop¬ 
ment of the spirit of association among breeders, and this movement 
is unceasingly spreading. The mode of distributing the grants varies 
from one province to another. In some places a fixed yearly sum is 
allotted, in others the grant corsists especially of high bounties for the 
association bull. 

Thu control of the subventioned associations for the purchase in 
common of breeding animals follows certain fixed regulations, which 
deal with the milk control of the cows registered in the books of the 
breeding associations, the manner of keeping the pedigree books, the 
declaration of the birth of the calves ard the care of the bulls. 

In Friesland, where cattle breeding is highly developed, there are 
only five breeding associations, and the whole of the province may be 
considered as one great breeding association, having as a central register 
the Friesian Herdbook. 

In this province the milk control is effected by assistants who depend 
from the cooperative dairies. 

In the other provinces this control is entrusted to special assistants, 
and the dairy experts play a very important part, both in instructing 
the assistants and in controlling their work. 

The Nctherland Herdbook assists also as much as possible in the 
formation of breeding associations, by admitting well constituted asso¬ 
ciations and affording them pecuniary and moral assistance. 

In five provinces (North Hollar d, South Holland, Friesland, Zealand 
and North Brabant) the breeding ai d the control associations have 
grouped themselves into provincial federations having special statutes 
and a courcil of managemea t, the members of which are elected by the 
federated associations amorg their members. 

The associations fox the purchase in common of breeding animals 
and the control and breeding associations at present existing are the 
following: 
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North Brabant 

Associations 
for the purchase 
in common of 
breeding 

\ 

Control 

associations 

Breeding 

associations 

23 

Guilders . . 

23 

5 

3 i 

South Holland 

b 

— 

27 

North Holland 

— 

— 

23 

Zealand . . . 

. 21 

12 

— 

Utrecht . . . 

— 

1 

15 

Friesland. . . 

st 

OO 

5 

Overyssel . . 

10 

2 

10 

Giotungen . . 

— 

3 

7 

Drenthe . . . 

43 

— 

5 

Limburg , . . 

• 43 

— 

2 

Total 217 

11G 

i|8 


C. Breeding Experts , Dairy Experts , Government Professors of Agriculture . 

In each of the 11 provinces there is a profeasor of agiiculture and 
a dairy expert appointed by the Government; in three ot the provinces 
there are also breeding experts. Breeders owe a good deal to the in¬ 
fluence of these officials, who have taken a special interest in the organ¬ 
isation of agricultural and breeding associations and who have contributed 
by their zeal to the foundation of a great number of associations for the 
purchase in common of breeding animals and of others for control and 
for breeding. 

The milk control has been greatly facilitated by the support of the 
dairy experts, who, thanks to their courses on the examination of milk, 
have formed a competent staff for milk control and breeding associations ; 
besides which they have freely opened their laboratories for the examina¬ 
tion of milk. But as their task was a heavy one, the Government 
recognized the necessity of appointing special officials or breeding experts 
who could devote themselves wholly to the improvement of cattle. 
The two first breeding experts were appointed in 190801 d the Govern¬ 
ment proposes increasing their number as soon as capable officials can 
be formed. 


D. Stable Competitions . 

Tharks to the cooperation of the dairy aid breeding experts, the 
agricultural associations and the cooperative dairies organize every year 
competitions for the improvement of stables. There are at present in 
the various provinces special commissiors which manage and watch over 
these competitions. They are compesed of some practical farmers, of one 
or more of the above- mentioned officials, sometimes of a veterinary 
surgeon aud of a representative of the institute for agricultural machi¬ 
nery and rural cos tractions attached to the Higher School of Agricul¬ 
ture, Horticulture and Forestry of Wageningen. 
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'Most of those stable competitions are siibwi tio« n by the Govern¬ 
ment ,.u<1 an subject to special regulations. They have Ixw wry useful, 
especially in backward districts, as they have materially assisted iu 
bringing about such iinprowmc its as were necessary from a hygienic 
point of view, and indispensable foi obtaining ,» good production of milk. 


1 C. Li or Stock Ctusits. 

The Government nukes a census of live stock at delermtMcd dates. 
Tiu* lasc was taken between May 20 and June 10, 1910. It showed 
that there were than iu Holland 2 026 943 h \id of cittlc against x hyo 463 
in December 1904, namely an increase of 336480, or 20 per cu t. 

The cattle are distributed ns follows in tb* various provinces : 


Number of cattle per xoo acres 
of amble land, pastures and gardens 


1 Vticeht. 55.8 

2 S. Hollautl.51.1 

■j. Hue slant!.46a 

4 N. Holland. 11.7 

s Oueldns.S9-3 

o. overyssel.37.2 

Limburg. 32.6 

* Dreuthe.32.S 

b N. Brabvint.32.4 

10. Zealand.22.> 

si, Gjronmqm. 22.3 


Ocneral average 36 


Number of cattle 
per 1000 inhabibmts 


ifrioliii'l . * . 

. . 

1km l 

Drcnthr . . . 

. . >$(> 

» 

Owyssel, . . 

• . \?(> 

» 

Utrecht . . 

. . ISO 

» 

rudders . . . 

‘ • M3 

» 

N. Brabant . , 

. . 361 

» 

Zealand . . . 

. > 3«>3 

» 

< Vroningcn . . 

. . 322 

» 

Limburg . . . 

. . 314 

>» 

S. Holland . . 

. . 2 22 

» 

N Holland . . 

. . l 8 s 

» 


(reneuil average 348 head 


F. Measure adopted to favour the Exportation of Cattle. 

Iu order to afford foreign importers of Dutch cattle the greatest 
security as to the sanitary conditions of the cattle intended for expor- 
tation, the Government issued on September 11, 1908, a Royal decree 
dealing with the examination by a veterinary surgeon of breeding cattle 
intended for exportation. The veterinary delivers a certificate which 
dedans that the animals are free from any contagious disease. The 
chief of this inspection service, which indndes examination for tulrer- 
culosis also, is the Director of the Rotterdam Government Institute for 
the preparation of serums. The veterinaries entrusted with the inspec¬ 
tion are expressely appointed by the Government. 

Belgium is the country which purchases the greatest nnmber of 
cattle from Holland (mostly animals for the butcher, but also milch- 
cows), Germany and England do not allow the importation of live ani¬ 
mals, bat the exportation of the meat for those countries is very con¬ 
siderable. The demand from abroad for Dutch breeding cattle is always 
increasing: they are exported at high prices to Italy, Spain, Portugal, 
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France, Austria, Galicia, Rissia, Sweden aid also tu South Aiiica, 
Brazil ai»d Japat.. 

Of late years the foot-and-mouth epidemics have urdtiul expor- 
tatioi much more difficult. JLr 1909, a yeai which may lx; cot shlered 
as normal, the exportation oi live cattle was about 109 000 h<.*d. 

0 S/navs 

Every year agricultural shows, at which cattk occupy an important 
position, are held in Holland. They are frequently oigatizicl by agri¬ 
cultural associations aid have a provincial 01 latliei local eliaiacUi. 

It is proposed now to hold at fixed dates agricultural exhibitions 
which will be orgai used by the Royal Netherlands Agricultural Society* 
They will rot only give an idea of the various blanches of agricul¬ 
ture in Holland, but will also seive purposes of demonstration and 
educatioj . 

The first great natioi a] show of this y un wdl b< held at the Hague 
from September 13 to 16. It promises to be very interesting, aid it 
will receive from the Government an appropriation of £ 25000. 


The Poultry Industry in Great Britain 

by 

Edward Brown, P. L. S., 

lion *S u. National Poultry Or animation Society; 

PtmeUn 1 International A conation ot Poultry Tnstnutots amt Imesti ato*\> 


To voluntary effort must he* mainly attributed the gnat <k*vc lopment 
made in respect of the* Poultry It d us try within rea*i't years, rather 
than to the support accorded by State and local authorities. The lime 
has arrived, however, whet, the last named are uudertakii g rtspousibi- 
litios for promotion, teachingand organisation of Poultry-keeping us an 
economic pursuit, winch may profoundly affect future production, 
equally as to quality and volume. It is now recognised that instruc- 
tion, investigation, research and organisation are public services that 
cannot be left to the initiative of individuals or private bodies, more 
especially as those to whom we must look for increased production 
are mainly smaller farmers and occupiers. As evidence of this fact 
may be cited the relative number of poultry kept per xoo acres of 
cultivated laud in 1908 in relation to the size of holding, as published 
by the Board of Agriculture and fisheries, the result of a Census taken 
in the year named. 
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Area No. of Poultry 

A)x>v<» i dcio and not exceeding 5 awes 1 04T j>er 100 acri»s 

» 5 * » 50 » 272 » 

» 50 * » 300 « 88 » 

* 300 icres.| * » 

Thus the fanners under five acres had pro mta to the .size of their 
holdings 25 head of poultry for every one 011 farms of 300 acres and 
upwards. Such is a very suggestive fact, one which explains why a 
much greater production is looked for where small holdings at present 
exist or increase in number. 

The last poultry census referred to above was taken in June, 1908, 
and the total figures published include both old and young birds. The 
totals given are as in Table I. 


Table I. 

No. of Poultry in Great Britain (1908) and Companions 
per Thousand Acres of Cultivated Land. 



Fowls 

Ducks 

Geese 

Turkeys 

AU Poultry 

Country 

Number 

1 

t 

Number 

Averages 

Number 

i 

Averages 

Number 

s 

Number 

i 

England . . 

35962000 

X057.Q 

3395000 

$ 7.5 

494000 

20.x 

54*000 

22.0 

£ 

£ 

i 

1196-7 

Wales * . . 

3 287000 

830.5 

274000 

98.3 

192000 

68.8 

87000 

3 X .3 

2840000 

10X90 

Scotland .. 

4x07000 

8 +W 

294000 

604 

36000 

5»3 

69000 

u* 

♦ 49 * wo 

9344 

Great Britain 

33 356000 

z 004.0 

3963000 

9**9 

7x2000 

22 «X 

697000 

21.6 

36738 000 

1 

HS 9 -* 


The abow figures for Great Britain include the Islands uncnnmeratcil in the «mntrte». 


The true basis, however, is the number of adult stock, as these 
represent the breeders. In Table II are shown the divisions of Great 
Britain and the percentages of each class of poultry per 1000 acres of 
cultivated land. 
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Number of Adult Ponitty (r<)oS) with Avttatfes fur /hou and 1 ci s\ 
of Cultu alt d Land 


Divisions 

Fowls 

Dutl b 

Oust 

turkeys 

Number 

\ver 

ige 

Number 

Ava 

Number 

Aver 

Number 

Aver¬ 

ages 

la I a^Hm 

1 >1 k 0 

510 

*) JO > 

25 5 

1 > 00 

11 

* J OOO 

82 

lb North JLastem 

1 <>7 000 

5T2 2 

> 5 000 

26 0 

l J OOO 

1 > 

*1 OOO 

04 

lia South IvAbteiu . 

1 |(>/ 000 

5 J< / 

/<> ) > 

X t 

1 5 OOO 

“j 5 

I * OOO 

t * 

116 1 ast Midlmd 

1 j.S 5 )oj 

«jIO - 

0 ^ K 

-S 7 

1 OOO 

15 

13 000 


Ilia Wist-MKllmd 

1 5OX 0 0 

jo 1 r 

1*0 0 )C> 

W 1 

32 OOO 

10 0 

2 \ OOO 

/ 5 

1116 South Wcsttrn 

l 0) 0 0 

•>* s 1 

I 10 0 >0 

u' 

2 b OOO 

X b 

25 OOO 

79 

IVtf NTo’thein 

1X7,0 0 

5 ^ * 

() OOO 

*9 1 

2 > OOO 

7 

11 OOO 

3 * 

IV6 \01th Western 

* 19 >00 

/<*> 3 

1 - ) OOO 

19 ^ 

-> \ OOO 

10 5 

1 

[0 OOO 

49 

Tot il 1 uetl uid 

M / / 1 <><>« 

<jOo X 

7 t l > <> 

W 1 

17* OOO 

70 

I j.6 000 

59 

V lies 

I « (.0 000 

ni s 

10 > )()0 

■>0 9 

Ot) OOO 

M 7 

2 f> OOO 

^9 

Scotl ind 

2 J2<) < OO 

wo 1 

lX*> OOO 

^Xo 

I 2 OOO 

^ 1 

•7 000 

*>5 

threat Bntam 

17 000 

1 

I 029 OOO 

3* 0 

253 OOO 

X 

199 000 

0 t 


Tin distribution is shown in the tables These figuics do not, 
howevir, meludi any occupitions under an acre 111 extent, ami, therc.- 
fori, all thi poultry kipt by cottagirs and othus m rural districts 
and by private residents m urban and suburban areas at* additional. 
In mmy manufacturing and mining centres the number of fowls kept 
by these smaller poultry-keepers is several times greater than 011 the 
neighbouring farms. A conservative estimate is that, hiking the 
country as a whole, the number of fowls shown would be increased by 
at least fifty per cent were such smaller occupations included. The increase 
in ducks would be very small, and of geese and turkeys practically ml. 

The averages given in Table II will show the distribution of the 
various classes of poultry So far as fowls are concerned more chickens 
than adult stock were recorded in 1908111 the North Eastern and South 
Eastern divisions. In all the others, as in Wales and Scotland, the 
adults exceeded the young birds, showing that there egg product!on 
is the mam object. So far as ducks are concerned, young ducks were 
double the number of old birds, geese about 180 goslings to 100 adults. 
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ntui turkeys. 250 yoiuig birds to xoo adults. Oi the last tuiuiu^ the 
highest percei>tagc.s were in the Eastern, North Hvribt-en 1 and bouth 
Eastern divisions ot England, where the proportion was 300 to xoo 

The tendency for specie lisati01 is more noticeable m the pnxjuc- 
tior of high class poultry than where eggs form the chief object, that 
is true in Britain as throughout Europe. We liave the great chicken 
rearing and fattening industry of south-eastern Ijugkuul, comprising 
the counties of Sussex, Suney and Kent; duck breeding as iound in 
Buckinghamshire and parts of the adjacent corn 1 ties, au .1 turkey breed¬ 
ing carried to its highest point in East Anglia, that is, Norfolk, Suf¬ 
folk and Cambridgeshire. Formerly in sections of the country, such 
as Cumberland and Iav coins hire, geese were largely* bred. Ihc decline, 
however, ii> demand for these birds has been considerable. 

These specialised industries are by no means modern, but liave 
increased considerably within recent years, and the tendency is to extend 
over wider areas. The s outh-eas ten' counties have been fatuous for 
high class chickens for considerably more than a hundred yearn, and 
these still hold the premier position for quality of 4esh produced. 
The great feature of this industry is the benefit derived by farmers and 
cottagers living in the district over a wide area, a* they hatch and rear 
the chickens, selling them at about three morths old to the tatteners, 
who complete the process by feeding ofi, then kill, pluck and dispatch 
to market. Very few farmers attempt to fatten, and Eatteners seldom 
hatch and rear chickens. This division of labour has ^uany advantages, 
and the prices obtained by rearers are, as a rule, highly profitable to 
them. During some periods of the year as much us 3,s. to 3s. 6 d. is 
obtained for lean, twelve-weeks-old chickens, fox which the denial d 
much greater than the supply. 

In the duck districts there is also a dual system, -though a dind¬ 
ent one. There the rearers are mainly small occupiers * some wilh not 
more than an acre of laud, on which they will raise from 1200 to 2000 
ducklings in one season. These men do not, however, as a rule keep the 
breeding stock, but purchase eggs for hatching from farmers 111 the 
county. When the ducklings make their appearance these are forced 
rapidly forward, and can be grown to a weight of fiom 4 to 5% lbs. 
in less than nine weeks. For good birds placed on the market in 
March, April, May and June, 9s. to 15s. per couple enn be obtained. 
There are, also, a few large duck plants, one of which has been conduc¬ 
ted for several years, and sends out about 40000 bisris per annum. 
Simplicity is the great feature in duck rearing. 

Turkey" farming in East Anglia is maiily on large farms, where 
these birds form only a part, though an important one*, of the general 
operations. 

Iu many sections wide spread alien tioi has ban paid during ie- 
ceut years to egg production, of which the Jslai id oi Orkney is an 
example. As a rule, however, the increase has been chiefly due to 
the large number of fowls kept by fairuets, mid the greater attention 
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given to bleeding and management. What are called pcmllry farms, 
that is, large plants on intensive lines, whilst tried in several cases, as 
in America, have not been very successful, atid are comparatively unim¬ 
portant factors in the total of native supplies. The policy adopted has 
kept m view as its first object the development of poultry-keeping as 
an integral branch of general agriculture. At the same time, however, 
more intensive methods, more especially or» smaller occupations and in 
suburban and manufacturing areas, are receiving a considerable amount 
of attention. 

In this connection it is realised that increased numbers of poultry 
kept, whether upon general farms or special plants, involve greater risks 
of disease and consequent loss to the owners, and also that, with a view 
to reduction of cost of production, either by improvement of stock or 
by lessened expenditure for food, or enhancement of returns, there is a 
great and growing demand for research with respect to the "first named, 
and for experimental work, suitable for application by fanners and 
others, iu so far as the latter are concerned. It is in these directions 
that Great Britain has been behind some other countries. A few experi¬ 
ments have been carried out, some of considerable value, and a limi¬ 
ted amount of research, more especially iu connection with breeding, has 
been conducted. That the field is as yet scarcely touched is generally 
recognised. The number of problems presenting themselves for investi¬ 
gation is very great, and these will assuredly rapidly increase with 
growth of the industry. Various proposals are under consideration at 
the present time, one of which includes the establishment of a National 
Poultry Institute, which would be a centre for conducting higher ex¬ 
perimental work on practical lines, as well as for the treatment of discasse. 
It is also anticipated that poultry will, at an early date, receive their 
Ml share of attention at the scientific laboratories of the Board of 
Agriculture and Fisheries. Hitherto it has been almost entirely a ques¬ 
tion of money. Thanks, however, to the sums available by means of 
the Development Fund, the Department of Agriculture will be able to 
undertake investigations and research, and to make grants to public 
bodies and institutions capable of undertaking this important and neces¬ 
sary work. Recently such grants have lx*en made to the Agricultural 
Department of Cambridge University for research in breeding on Men- 
delian lines, one object of which is an endeavour to produce a race of 
fowls which shall be non-sitters and yet produce coloured shelled eggs, 
and to the Cheshire Comity Council for experiments in respect to table 
poultry. Further, the Utility Poultry Club has been given a grant in 
aid of a Twelve Months' Daying Competition on larger lines than at¬ 
tempted before in this country. That, however, is demonstration 
rather than investigation. 

Turning to local Rural Instruction, hitherto, so far as poultry are 
concerned, the teaching has been mainly by lectures and addresses, sup¬ 
plemented by short classes and demonstrations, and perhaps visits on 
the part of the lecturer. The tendency now is more to the employment 
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trf practical instructors, who will go to the farms and there demonstrate 
better methods, showing as opportunity offers how to perform various 
operations, and give guidance as to the adoption of improved systems. 
Besides this some County Councils have made grants to rural school¬ 
masters, who are sufficiently interested, for the establishment of small 
poultry plants for use in the schools. 

In connection with the higher Agricultural Colleges, whilst in a few 
instances a limited amount of attention has been given to Poultry in 
the shape of theoretical lectures, up to the present time that is very 
inadequate. To some extent this may be explained by the fact that 
larger farmers have not included poultry to any extent among their live 
stock, save on a non-economic basis, mainly for supply of their own 
household requirements or to provide «pin-money » for the wives and 
daughters. A further fact is that as yet there remains a considerable 
amount of prejudice among farmers with regard to College teaching, and 
that many of the students are townsmen desirous of entering upon 
country life either at home or in the colonies. Also, several agricultural 
teaching centres are associated with universities or university colleges in 
the great cities, where the conditions are not favourable to the smaller 
branches of farming. Those institutions which are doing most for 
poultry have farms for teaching and demonstration, of which the fol¬ 
lowing are leading examples: 

Sussex Agricultural College, Uckfield. 

Midland Dairy Institute, Kingston. 

Lancashire County Council School, Hutton. 

West of Scotland Agricultural College, Kilmarnock. 

Developments are, however, taking place at other institutions, 
notably Aberdeen, Bangor, Cirencester, Harper Adams (Newport), and 
Leeds University, which it is hoped may in due course extend opera¬ 
tions in the direction indicated. What is now advocated is that at every 
Agricultural College systematic instruction in poultry-keeping should 
enter into the curriculum, and that connected therewith should he a 
well equipped poultry station for teaching, practice, demonstration and 
experiment. 

One of the special features which characterises the Poultry Indus¬ 
try in Great Britain is the diversity of breeds found throughout the 
country. These are due, first to the natural variations of climate and 
soil met with even within a limited area; second, to the great number 
of smaller breeders, who give play to their own predilections, and 
have made selection on independent lines; and, third, to the influence 
of poultry exhibitions referred to below. Hven in the fattening dis¬ 
tricts there is not that uniformity of race which is found in many 
other lands. Generally, however, during recent years the tendency 
has been to greater popularity of a few breeds or crosses from these. 
Among farmers those races which are finding the greater amount of 
favour may be mentiond: the Italian (Leghorn) fowl, more especially 
the white variety; the Wyandotte; and the Orpington. The two former 
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of these aie kept specially foi egg production, and the latter largely 
for its table qualities. In ducks the Aylesbury stands easily at the 
head, as its rapid growth is greatly appreciated, fitting in with our 
special trade. Of geese the Embden and the Toulouse are about equal 
in favour, and in turkeys the Bronze American is most widely di¬ 
stributed. 

It is unquestionable that exhibitions have exerted a very great 
influence in awakening interest in the Poultry Industry, more especially 
in respect to the improvement of breeds. Of these a very great number 
are held annually, between two and three thousand. Within recent 
years a great cleavage has arisen between what is known as “ fancy " 
breeders, that is, exhibitors, and such as are concemend mainly with 
the utility side, by which is meant the meeting of market demands 
for food supplies. At one time farmers and others looked to the exhib¬ 
itors to provide them with stock birds. That is no longer the case. 
Breeding for exhibition has become largely professional. The extremes 
to which abnormal and non-economic points have been carried, 
have ruined several breeds in so far as their profitable qualities are 
concerned. Even our agricultural shows have contributed to the same 
result. There has, consequently, arisen a large class of specialist breed¬ 
ers who do not exhibit, and who regard the egg or flesh qualities as 
the main object. The sale of breeding fowls, eggs for hatching, and 
day-old chicks has grown enormously of late years. 

With regard to handling and sale of produce, ihe conditions in 
Great Britain differ materially from those met with it' some other coun¬ 
tries wherein production is much greater than consumption. In Britain 
the reverse is the case . Our exports of poultry and eggs are nominal, 
except for breeding stock, whilst our imports (inclusive of Irish supplies) 
are in value nearly £13 000 000 per annum. 

Co-operation in respect to the marketing of eggs and poultry hits 
not advanced so rapidly in England and Wales sis in Ireland and Den¬ 
mark, or more recently in some parts of Scotland. Nearly fifty local 
societies are engaged in tliis business, so that the country is as yet 
very incompletely organised 011 co-operative lines. Such societies have 
difficulties to meet with not fotmd elsewhere to the same extent, main¬ 
ly owing to the fact already mentioned that over large areas of En¬ 
gland and Wales the consuming population exceeds greatly the number 
of possible producers. I know of no county in either country which 
is able to meet its own requirements in those directions all the year 
round, as a consequence of which immediate demand is often very 
great. Outlets are at hand, and prices obtainable from householders 
or retail traders are high, so that the need for co-operative marketing 
is not felt, nor is the margin good enough to make such combination 
profitable. The effect, however, of the work done by the National 
Poultry Organisation Society during the last fourteen years has been 
remarkable, equally iu the direction of increased production, of improved 
standards of quality, and better methods of marketing. Traders have 
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been compelled to adapt their systems to modem conditions, and to 
pay higher prices to producers, otherwise l>y co-operative effort they 
would lose their business. In this way 1 ms been secured a great and 
lasting advance in quality of home produce, more especially in respect 
to eggs, which at one time, as is still the case in many districts, occu¬ 
pied much too long a time in reaching the consumer, with a conse¬ 
quent heavy loss in value. The society in question has issued a large 
number of leaflets, and has also published reports on the Poultry In¬ 
dustry in America, Denmark and Sweden, Belgium, and Germany, which 
have had a wide circulation. In this manner knowledge of what is 
being done and the methods adopted elsewhere has been disseminated. 
An estimate has been made that the annual value of the eggs and 
poultry now produced in the United Kingdom is about £9000000 
and greater by £6 000 000 sterling than was the case 20 years ago. 


Sheep Breeding in Hungary 

by 

Dr. BiIla KovAcsv, 

Director of the Royal Establishment for Wool Classification at Budapest. 

Until quite recently, the next most important branch of agriculture 
in Hungary to cereal growing was sheep breeding. Already in the 
twelfth century, there were in Upper Hungary flourishing dairy sheep- 
farms and the mountaineers had also turned their attention to improving 
the wool of their flocks, even before the Merino breed had spread through¬ 
out Europe. The sheep-breeding industry continued to increase, and 
in the seventeenth century George Szelepcsenyi, Cardinal of Eszieigom, 
and the Archduke Eugfene interested themselves in the improvement 
of wool, although, until the eighteenth century, only one indigenous 
breed was known in Hungary, the Rncka breed (Ovis strepsicerus) and 
one hardy breed (Owts cities). 

Prom 1773, when the Spanish Merinos were introduced into Hungary, 
only small farmers continued breeding Racks sheep, aveiage and large 
farmers taking to Merinos exclusively. From this timt, the Merino 
spread rapidly, and so great an impetus was given to sheep breeding 
that even the Hungarian magnates turned their attention to this in¬ 
dustry. It was only later, on the abolition of statute labour, when the 
domains began to turn their pastures into arable land, that the number 
of sheep decreased. The pastures decreased from 18 487 500 acres in 
1869 to 16 354 300 in 1885 and 16 070 000 in 1895. Further, the impor¬ 
tation of overseas wool, especially of the Australian product (which was 
imported into Germany for the first time in 1850 by English merchants, 
the amount imported into Europe in 1869 being 1 500 tores) caused a 
great change iu our sheep farms. 

In the last quarter of the past century, owing to the low price of 
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wool, breeding sheep for mutton became more general, and large im¬ 
portations of mutton-producing breeds from England were made. These 
animals were seldom used to produce pure-bred offspring,but were 
crossed, the crosses often making flocks of excellent quality. 

In the interests of the dairy sheep farms, and especially with a 
view to the improvement of the Hungarian Racka breed, Friesian sheep 
were imported in 1884; these animals stand the climate of Hungary 
well and trasmit their weight and milking qualities to the cross-breds. 

Finally, from 1890 on, the first Rambouillet sheep were introduced 
in order to still further increase the weight and improve the wool of 
the native breed. The Rambouillet sheep were increasingly bred; while 
later, the early maturing Soissonnais and Chatillorais Merinos were 
acclimatized for the same purpose. 

The most characteristic representative of the Hungarian breeds is 
the Racka from the Great Plain (Alfold); this animal still exists in its 
primitive state on the «Puszta» of Hortob&gy, and is also found m the 
counties of Aiad, Bekes and Csongr&d. The Racka of the plains is a 
large animal; height at withers 32 to 34 inches in males, 28 to 30 ii ches 
in ewes; length of body 34 to 36 inches in males, 32 to 34inches in ewes. 
The height at the withers is thxis rcmarkbly large in comparison with 
the body-length. The live-weight of rams is 130 to 135 lbs., of ewes 
100 to no lbs. The horns of both rams and ewes are long; they bend 
somewhat forwards and are twisted. At the conjunction of the face and 
skull, between the frontal bone and the nose, occurs a characteristic de¬ 
pression. The woolly tail reaches the hocks. 

The wool, which is 8 to 12 inches long, is composed of thick staple 
and down; it is used in the manufacture of thick cloths and blankets; 
in making felt it is necessary to mix it with finer wools. This breed has 
to a large extent been superseded or the great Alfold by Merinos; but 
where the liver-fluke decimates Merino flocks, the Racka sheep flourish, 
as they are not so susceptible to the attacks of this parasite, and avoid 
damp places. Besides the Racka of the plains, there is also the 
mountain race; this is commonest in Transylvania and Upper Hungary; 
its characteristics have, however, been modified by numerous crosses. 
It is a weakly, small animal, except in the mountain districts of the 
counties of Kmsso-Szfireny and Torontdl. In Transylvania also, in certain 
districts where it bears traces of crossing with Lincolns, this sheep 
attains a larger size. 

The sheep are put to the tup at a year and a half. Lambing 
takes place usually in February, and the lambs are either sold soon, 
or else kept till the middle of May, when the sheep are first milked; 
milking generally continues till the end of September. The variations 
in the number of sheep in Hungary have been as follows. 


7851 .xo 600 000 

7860 15000000 
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As is seen, the number was least in 1905, after which it once more 
increased. The number of sheep per r 000 inhabitants was 1051 in 1870 
726 in 1880, and 418 in 1911. 

The decrease in sheep is recorded especially in the districts where 
Merinos were preponderant, i.e. in the Great Plain (Alfold), and on the 
right bank of the Danube.' 

In 1880 the total still included 67 per cent, of Merinos; in 1911 this 
percentage sank to 29, and while the Merinos decreased by 38 per cent., 
the number of sheep kept for milk and mutton rose from 3.2 to 4 millions; 
this shows that breeders consider milking ewes, and secondarily mutton 
sheep, as more paying than Merinos, whose chief value lies in their wool. 

These figures are further explained by the fact that the breeding of 
milch sheep is chiefly in the hands of small owners hi mountain districts, 
where even now, sheep find abundant pasturage, while Merino breeding 
was continued on the large estates in the plain (Alfdld) and in the 
districts on the right bank of the Dauube, where owing to the rapid 
increase of intensive cultivation, the animals were gradually deprived of 
their pastures. 

In Hungary, Racka or Merino flocks graze in the open almost 
throughout the year, except during the coldest winter months; and even 
then, if there is not much snow, they pass several hours daily at grass. 
Sheep breeding is thus based in the first instance on pasturage, partly 
on pastures unsuitable for other animals, and partly on the temporary 
pastures of farms where intensive cultivation is practised. 

Wool and lambs are the chief sources of revenue of the Merino 
sheep farms. Sheariug is done once a year, in June, the sheep being 
sometimes washed previously. On farms which devote their attention 
to lambs, lambing is very early, in. Decemher or January, so as to 
profit by the very high prices made by early lambs. The practice is, 
however, costly because better feeding is necessary. Sheep farms which 
depend on the sale of breeding animals, or the fattening of wethers, 
fix the lambing time for the end of February or beriming of March. 
The large sheep farms are occupied also with the sale of breeding aui- 
mals, either by notice of sale, or at auctions, but especially at a Show 
organized every spring at Budapest by the National Hungarian Farmers' 
Association. From 1000 to 1500 breeding sheep are sold, of which the 
price varies as follows: 
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As a rule the only food given in winter is straw with a little hay; 
only on first class forms a little grain is giver. The wethers are gen¬ 
erally put up to fatten at 18 months; besides straw, hay and beet 
pulp, they get 1 */ 4 to 2% lbs* of maize meal per head. 

According to the census taken or February 28, 1911, the total 
number of sheep in Hungary, without lambs, amounted to 6677680 head. 
Fixing the net return at 2s id per head, the total returns from sheep 
come to about £700 000. The net return, of the Merinos especially, 
could not be put higher than 2s id per head, and is in fact often less. 
The following figures give the receipts and expenses of a flock of 4200 
fine-wool led sheep in 1910: 


Receipts. 

t s d 

1) Sale of 3.$ 270 lbs. of wool at about $d ‘por lb. . . £153 5 to 


2) Sale of sheep; 

30 culled nuns at 26s Hd «* £ 40 ) 

culled ewes at 13s » » i6< ^ . 587 10 o 

310 fat wethers at 25$ am » 387 10s) 

l) Mutton sold to -.ervanth and labourers. 60 8 4 

\) Sale of skins . 48 15 o 

‘5) 3000 tons of dung at about 2 d per ton. 625 o o 

Total .... £. 2474 t<) 2 


Expenses. 

£ $ d 

t) 5° 0 interest on capital expended on 4snr, animals cal¬ 
culated at t2S 6 d per head : £2625. 131 50 

2) Rent of stable calculated at 5 °« <>f a building worth 

£1873 *. 93 0 

3) Salaries of persons employed. 187 w 0 

t) Salt and other expenses. 4ft xs o 

5) Shearing. 37 to <> 

b) Rtul of 725 acres of pasture at about 5s to 4 , , . . 212 15 0 

7) fra cwt. of maise at 4s 9*/. tsj 6 8 

8 ) 27b owt. of oats at 6 s xod . 93 6 8 

9 ) U 3 cwt. of tail wheat at as id . 45 16 8 

to) 74 tons oi mangolds at 8s <)d .. 31 5 o 

tt) 345 tons of hay at 42s 4 520 ib s 

12) 25 tons of lucerne at 50s. 62 10 o 

13) 344 tom* of spring-grain straw at 17$ . 291 13 4 

*1) 3<u tons of winter-grain straw at 10s 2d . 200 o o 


Total ... £ 2078 5 o 

The net return is thus £396 14s 2d, or is 10 3 /*d per head. But 
taking into consideration that the cost of upkeep of dairy-sheep forms 
has decreased of late years, while the price of cheese has risen consider¬ 
ably, the return of these sheep-farms can be put at a slightly higher 
figure: 2s xri per head. 
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The following is a description of the internal administration of 
some lprge sheep-farms. 

i. Ramboaillet Flock of the Estate (in trust) btlonging to Marquis 
Alex. Pallavicim at Mindszentalgyd. — The sheep lamb in January, 90 pet 
cent, being fertile; the percentage of twins is from 8 to 10, so that the 
increase is nearly 100 per cent. The lambs are weaned at four mouths 
and until this time they are given aboivl 10% oz. of oats, and lucerne 
hay ad lib Prom the beginning oi May to November, the whole flock 
is on pasture. During winter, the lambs get 1% lh. and the ewes 2% lb. 
of hay, and they are allowed as much straw (from spring and winter 
grain) as they will cat. The ram runs with the ewes in August, when 
the latter are 20 months old. The live-weight of the old rams is 176 
to 255 lbs., that of wethers 132 to 154 lbs., and that of ewes no to 143 lbs. 
The wool is shorn unwashed; the average fleece of old rams is 16 lbs., 
while wethers give xi lbs. and ewes 9 to 11 lbs. The general average 
is 9 to 13 lbs., yielding 35 per cent. wool. The value of the wool is 
about 8per lb. The surplus stock is partly sold for breeding pur¬ 
poses and partly as culls; 50 or 60 stud rams are sold annually at 6 to 
13 guineas. The culls are sold at the current price immediatly after 
shearing, when they have grazed for six weeks. 

3. Emilie SkubUcs’ Rambouillet Sheep-farm at Zalaszcntmihdly. — 
Lambing: 80 per cent, of the ewes lamb (twins 7 per cent.): takes place 
in January. The lambs are weaned at three months. Whilst beiug 
suckled, the lambs eat first quality hay ad lib., as well as a mash of 
oats and maize. The flock grazes during summer; in winter they get 
clover and "three months’ hay" (1) as well as straw. Live weight: 
ram 224 lbs., wether 128 lbs., ewe 117 lbs. The ewes are served in 
August, when towards two years old. The wool is shorn tin washed, the 
ram’s fleece runs to 22% lbs., the ewe’s 13 */ 4 lbs. The wool is sold in 
Budapest at 6 3 / 4 d to 7 y^d per lb. Every year 50 or 60 yearling rams 
are sold at the average price of 6 guineas, and culls fetch 16s 8rf 

3. Negrette Electoral Sheep-farm of Count Louis Kdrolyi at Tot- 
megyer. — In the pedigree flock, the ewes lamb twice a year, it) January 
and in July; in the other flocks only once, in January. The percen¬ 
tage of ewes lambing is 70 to 85; twins 2 to 4 per cent. The lambs are 
weaned at 20 to 24 weeks; up to weaning the pedigree lambs get abund¬ 
ance of oats and lucerne hay. The daily ration of the other lambs is 
8 to 10 oz. of oats and 1 lb. of lucerne hay. The young ewes art* put 
to the tup in the middle of July when 2% years old. In summer they 
run on grass; the winter ration consists of 1 to 1 s / 4 lbs. of hay, s / 4 to 1 lb. 
of spring-grain straw, 1 to 4% lbs. of beet tops and leaves, and 2^4 lbs. 
of beet pulp. The fleece of the rams, shorn unwashed, averages 17% 
lbs.; the other sheep are washed and the fleece weighs on an average 
2% lbs. The first is sold at 7 y z d to 9 d per lb., the second at 25 8tf 


(*<*•). 


(1) A mixture of retches and wheat, oats, etc. 
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to 3s, The live-weight of the rams is 145 lbs., that of the ewes 88 lbs., 
and that of the wethers no lbs. Store wethers fetched 29s the pair in 1908. 
The wethers are sometimes fattened, when they are given daily 10 oz. 
of crushed maize, 10 oz. of beans, 2*4 lbs. of hay, 3% lbs. of beet pulp 
and a little spring-grain straw. Sometimes they get 1 3 / 4 to 2% lbs. of 
whole maize, 2*4 lbs. of hay, and 3*4 lbs. of beet pulp. Every year 
30 to 40 rams are sold at prices ranging from f 5 to £ 25. 

4. Negrette Electoral Sheep-farm of Count Ladislaus Kdrolyi at 
Derekegyhdz . — The ewes lamb once a year, in January, The average 
of ewes lambing is 85 per cent., twins 4 per cent. The lambs are 
weaned at 10 months, and while being suckled, are given oats and 
ground maize ad lib . After weaning, this food is given to the lambs until 
they are a year old. The same food is given to the rams during the 
tupping season and to the ewes while suckling their lambs. The ewes 
are put to the ram in August, when 2*4 years old. The unwashed wool 
fetches 9 d to 9 y 2 d per lb. in Budapest. The average fleece weight is 
8 3 / 4 lbs. Culled ewes are sold at 15s to 16s 8 d, old rams at 25s to 27s 
6 d, and wethers at 20s to 25s the pair. The average live weight of full- 
grown sheep is 70 lbs. Wethers to be fattened are put onto good 
alkaline pasture and get % to s / 4 lb. of concentrated food. Rams are sold 
at prices ranging from £ 6 5& to £ 12 10s, ewes at £ 2 is Sd to 
£ 4 3 $ 4 d. 

We will now give some details as to the production of wool and 
the wool-trade in Hungary. 

The conditions already mentioned led especially to a perceptible 
decrease in the production of fine wool for cloth manufacture; this type 
is produced less and less in Europe, and, as it is also necessary for making 
felts, the demand for the Hungarian produce is steadily increasing, and 
foreign manufacturers give very high prices for it. The combed Hun¬ 
garian wools axe also in great demand, as their quality is considerably 
superior to that of average overseas wools, for it is stronger and free 
from thistles, and therefore much sought after for making very strong yam* 

The following are some details on the chief qualities of Hungarian 
wool. The average yield, calculated at 10 per cent, of moisture, is shown 
by the following figures, which are based on the examination of nu¬ 
merous samples over twelve years: 


Quality Yield 

— per cent. 

Unwashed wool: 

Merino, for doth. 22.4 

Merino, for textile fabrics.. . . 28,4 

combed Merino, for doths . . . ,. 31.0 

Cigdja and Rocha.. . . . . . 518 

lamt*’. 31.? 

Wool from washed sheep: 

Merino, for cloth. 72 8 

Merino, for textile fabrics. 64.0 

combed Merino . . . 62.6 

Cigdja aud Racka.. 76.6 

lambs’... 6?.jr 
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That these data may be properly understood, it should be remarked 
that they include figures from both small and large farms, while those 
from large estates usually far exceed the figures given. Taking this 
into consideration, it maybe shown that, not only is the yield of Hun¬ 
garian wool large, but that the product possesses extraordinary strength, 
and therefore, as just said, is much prized and fetches a high price. 

In Hungary, since 1894 (Budapest) wool has been sold by public 
auction twice a year, in July and October. The amount of wool sold last 
year at the July auction was 11 669 bales, while at the autumn auction 
II oil bales were sold. Besides the Budapest public auctions, there are 
public wool fairs held at Losonez and Miskolez. At the auctions super¬ 
fine wools for cloths are the most sought after, and are considered more 
and more as being a Hungarian speciality. 

The accompanying table gives the fluctuations m the Hungarian wool 
market during the last five years. 

As for the wool trade, the importations tend to increase and the 
exportations to decrease, as is shown by the following tables : 


Imports 


£906 

1 6S‘i life. 

woiih £299 7^8 

ION 

0 4 

1900 

79O0900 » 

» £425 * 5 * 

l(*S 

10 d 

1010 

8 844 900 » 

» £445 581 

9 s 

2d 


The largest amount of imported wool comes from Rumania, which 
country in 1911 furnished 2 618 000 lbs. Almost the same quantity came 
from Austria and Germany together, while the total import from Belgium, 
France, England and Russia amounted to 2 million pounds. 


Exports. 


1909 

io 694 800 

lbs. 

worth 

£1049 6*7 

os 

od 

1909 

*6 907 700 

a 

» 

£ 806 71J 

4? 

zd 

19m 

19 ono 

» 

a 

£ 81831-, 

( s 

iod 


The largest exportatior it, to Austria : II 286 300 lbs.; next comes 
Germany with 3119 300 lbs., while still less is sent to Servia and Russia 
Hungary has also a considerable import trade in woollen stuffs, lu 
1910, 33142 750 lbs., worth £6097 008 were imported ; of this amount 
about 11 million pounds came from England and Germany, and the re¬ 
mainder from Austria. Ot the other hand, in 1910 Hungary exported 
4782 000 lbs. of woollen stuffs, worth £621154, of which only 233 250 lbs. 
were sent to Bosnia and Herzegovina, the rest going to Austria. In 
comparing the trade statistics of 1905 with those of 1910, it can be 
stated that i" Hungary, the woollen stuffs trade is on the increase. 
But, while yor. exports had scarcely doubled during this period, the 
imports, which in 1905 were not over 14032 600 lbs., worth £3106 853, 
had already more than doubled in 1910. 
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Cheese trom ewes’milk is a considerable item in the trade ot Hungary. 
The following figmes give the exports and imp),its for iqio : 

Impoits 3hSjyoo lbs, ^oith £i6i $}8 n$ 4 rf 

Kxports 83^700 1 » £rj2 5 - 5 <» 0 d 

While the imports have rarely exceeded the above stun, the cxpoits 
show a slight, but continuous, iti crease. The chief export was cheese 
made from the milk of " Tipt6 " sheep, which is a cross between the 
Racka breed of Upper Hungary and that of the monutauicms districts 
of Transylvania. This cheese is soft and has a pleasant flavour; large 
quantities are exported, even to England. The perccpt'blc increase in 
Eipt6 sheep cheese is shown by the following figures .which refer to 
three years: 


1901 3 491 <>00 lbs,, wo 1 til £ 60 700 16s 8 c/ 

1905 4 577 000 » » £ 84178 ms zd 

1910 s 647 800 * > £108 876 1 os o d 

Hungary's foreign sheep and mutton trade is considerable. In 1910 
she exported 135 725 head, worth £162 223, chiefly to Austria, but also 
to Germany and Switzerland, while the imports were only 173 live sheep 
worth £125 12s 6 d. 

In 1910, 2357400 lbs. of mutton, worth £53465, were exported to 
Austria. This does not indude lambs of live weight below 31 lbs.; in 
1910 12 832 of these, worth £5 59810s, were exported, and 2 135, worth 
£923 10s, were imported. While the export of mutton hardly varies, 
there is a perceptible decrease in the number of live sheep exported. 
Thus, in 1901 the number of the latter was 205 340 head, worth £136 270, 
while in 1905 it had fallen again to 150 463, worth £133 793. 

The trade in skins of sheep and lambs in Hungary is also consider¬ 
able. In 1910, 2 421500 lbs. of sheepskins, worth £45 767, wore 
exported, while 1715600 lbs., worth £42805, were imported. In the 
same year 1710 000 lbs. of lambskins,, worth £72722, were exported, 
and 712 750 lbs., worth £36 670, imported. 

These data serve to show that, while the stock of sheep tends to 
decrease in Hungary, as indeed is the case in the other countries, of 
Europe, it is at the present time very considerable and is the source of 
a large revenue. On the other hard, given that: 1) the agricultural 
development of the mountainous districts cannot keep pace with that 
of the great plains ; 2) the fields of these districts, which aie difficult 
to cultivate, form abundant pastures ; 3) dairy-sheep fanning is lucrative, 
it may be supposed that the decrease in the number of sheep in Hungary 
will not continue, and that even a fresh impetus in favour of sheep 
breeding is not impossible. 
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The Use of Agricultural Implements in Japan 

by 

Uyeno (Hidbzaburo), 

Piofessor of A*,ttcultioal bounce ai the Imperial bmvcmty of Tokyo, 

The traveller in the country districts of Japan is struck with the 
smallness of the fields, the steepness of the terraced bills and the absence 
of pastures as well as of animals working on the farms. Goser investigation 
wifi show that rice being the most profitable crop, wherever it is possible 
to do so the fields are so laid out that they can be flooded with water. 
Inquiry as to the size of the holdings will show that they are small and 
that they are in a large proportion cultivated by tenant farmers. 

These conditions indicate that agricultural implements, such as those 
used in Europe and America, are rarely met with. The system of culture 
is intensive and good crops are obtained, so, as one would expect, the 
implements in use arc well adapted to local conditions. 

Of these tools the hoe, or kuwa rather, is by far the most important. 
It is used in a variety of ways, and with a skill surprising to one 
accustomed only to the simple uses of the hoe in occidental hands. It 
is used for digging up the soil, thus taking the place of the spade, which 
is little used. With the kuwa also the soil is pulverized and levelled, 
the tool thus accomplishing on a small scale the work of the plough, the 
harrow and the roller. 

As to the construction of this most useful tool, it resembles the 
German “ Handhack ”, but differs from this in the smaller angle that the 
blade makes with the handle, and the greater length of the blade. 
The angle is often as small as 30 degrees, and occasionally as great as 
85 degrees. The blade Is from 4 to 8 inches broad and 10 to 20 inches 
long; while the handle varies in length from 2 to 6 feet. Where the blade 
is of the greater lengths, it is made of wood with an iron cutting edge 
and thus both the weight and the cost am reduced. It is said that there 
am as many as a thousand different kinds which have been worked <*ut 
to meet the demands of the various conditions of the soil and the different 
purposes of use. Whm' wet or heavy soil is to bo worked, the blade of 
the kuwa is divided into two, three or four prongs, as the European spade 
changes to a forked spade. 

Next in importance to the hoe, as an agricultural implement, comes 
the plough or suki. There are two types of the plough: one resembles 
the single shovel plough of America, and the other the Meldenburger 
Ha ken. The share and mouldboard are made of cast iron and the other 
parts always of wood. The mouldboard, being plane or slightly curved, 
acts principally to pulverise and mix the soil. The turning action is 
not as great as in the plough of European type. 
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The striking feature is that one never sees a paix of horses or a 
yoke of oxen attached to a plough, the animal used being always alone. 

This kind of plough is specially adapted for the cultivation of the 
more or less wet soil of the rice fields, in which ploughs of occidental 
type would be of no avail. This primitive form of plough is also well 
adapted for throwing the soil into ridges after the nee crop has been 
harvested, so that the earth may dry sufficiently for the growth of the 
secondary crop which is obtained from the land before the time for 
transplanting the rice. 

After the rice field has been ploughed, it is flooded and the soil 
is thus easily mixed and broken up with the aid of the so-called “ horse- 
hoe ** or ma-kuwa , which is, in fact, a kind of one-rowed harrow. 

In doing this work by hand, a kind of rake is used for the purpose 
of mixing; while the forked hoe may take the place of the plough in 
breaking up the field. 

In cultivating the crops, such implements as the horse hoe and the 
“Hackpfluge" of Germany are not used, being replaced by a light form 
of the ubiquitous kuwa. A tool like tbe weeding hoe of the Occident is 
also in use. 

In weeding rice fields, an implement somewhat like the Norwegian 
harrow is used. Teeth are set either in straight or curved lines in a 
wooden revolving cylinder and the implement is drawn by hand. In 
addition to the above-mentioned implement, there are various other 
tools used in weeding. 

In seeding, the work was done by hand only, until recent years, 
and great skill was attained. Nowadays simple drills and seed droppers, 
invented in the country, are sometimes used. They are small implements 
and are worked by hand. Wheat and barley are sown in drills, but 
rice is thickly sown in small seed-beds from which the young plants are 
transplanted. 

For harvesting grain, the sickle, or kama, is used altogether. This 
instrument is, in effect a diminutive scythe with a straight or slightly 
curved blade and a straight handle set at a right angle or an obtuse 
angle to the blade. The handle is from 8 to 16 inches in length; but 
for cutting tall grass, a sickle with a longer handle is sometimes used. 

Scythes are coming into use in some parts of the country; but mowers 
and reapers are seen only on a few large farms devoted to raising of cattle, 
and they are mostly of American mate. 

For harvesting roots, the kuwa again is used, no such implements as 
the potato digger and u Riibenheber” being met with. 

When the sheaves of grain are ready for threshing, various simple 
devices are used. Ordinarily, the heads of grain are pulled from a double 
handful of stalks by whipping these into a kind of comb and pulling the 
heads off between the teeth. The comb is fixed to an immovable bench, 
which is about half the height of a man, and is set at such an angle as to 
meet the descending stalks at about a right angle. The teeth ate about 
twenty in number and are of sizes suited to the grain to be threshed. 
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The hulls ate next removed by grinding the grain between two light 
cylinders arranged like the upper and the nether mill-stone. 

The grain is separated by a kind of winnowing machine, called tomi , 
which differs but little from the “ Getieide centrifuge ” with its arran¬ 
gement of sloping vibrating sieves. For small quantities of grain, the 
separation is effected in the primitive way by taking advantage of a 
suitable wind. 

Considering the condition of the agricultural industry we are led to 
make the following suggestions : 

1. For cultivation, the use of farm animals should be increased. 

2. The advance m the co-operative system for threshing should 
make it possible to use animals and mechanical powers in this work. 

3. The use of ploughs and harrows constructed to suit the needs 
should be encouraged. The f Hackpfliige ” or vineyard plough would 
seem to be nearly adapted to the needs in dry fields. 

4. In the case of wet fields, special implements must be invented, 
since necessity has not called for the invention of such devices in 
other lands. 

5. The drills and dropping machines now in use should be 
improved. 

6. For harvesting there seems to be no possibility of using 
Western machinery, and the sickle should be so modified as to be 
made more effective. 

7. In the preparation of grain, however, it is most desiiable 
that Western threshing machines should be brought into use. 

8. There is no special demand for agricultural implements used 
in coi'noction with cattle raising. 

Such, in brief, is the present condition of the agricultural part of 
the country with regard to the <tse of implements. But some change 
will be necessary owing to the concentration of labour in the rising 
industrial centres and the increased demand for agricultural products 
together with the decreased supply of hands. This new condition seems 
to demand an increased use of machinery together with an increase 
in the use of farm animals or some mechanical motive power. 

The straightening out of the old irregular boundaries between the 
fields and the re-allotment of the laud which is nowin progress through¬ 
out the country will pave the way for the use of machinery drawn 
by animals or other motive power. 

The kind of implements to be used must be determined by careful 
study of local conditions, and the Government has already instituted a 
special section in the State Experimental Station for the investigation 
of this matter. 

Many of the implements of the Occident arc adapted for use on 
large farms only, and none have yet been invented suited for use in 
the wet ground of the rice fields. We must look for adaptation of 
imported implements, and improvement of existing domestic types, to 
bring into being the devices called for by the new conditions in New Japan. 
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Some thirty live years ago, the Government estabiised a farm 
implement factory, but at that time the need of new implements was 
not felt and the enterprise, which was in advance of the times, ended 
in failure. Nowadays private enterprise is, on the one hand, bringing 
in imported implements such as experience shows to be in demand; and, 
on the other hand, is manufacturing such improved types of domestic 
implements as have been evolved in the new conditions of the country. 


The Development of the Dried Yeast Industry in Germany 

by * 

Dr. P. Hayduck, 

Institute of Fermentation Industries and Starch-mokin^ Berlin. 

During the last three years a new industry has begun to develop, 
the products of which are important as food for men and animals, 
namely yeast drying. Though this industry is still only in its initial 
stage, it can safely be predicted that it will soon attain an important 
position in the economy of the country. The interest which German 
farming circles have shown for the chief product of the yeast-diying 
industry, namely «feeding yeast» (Futterhefe), is very lively and has 
led to an increase and improvement in the economic relations between 
agriculture and the brewing industry which provides the raw material 
for the yeast drying works. 

The drying of yeast owes its origin to the necessity felt by brewers 
of utilising in a profitable manner the yeast which is produced in excess 
during brewing. In order to understand fully the state of the question, 
a few words on the excess of yeast in the breweries and on its utiliza¬ 
tion will not be out of place. 

In the compressed yeast industry which prepares bakers’y^&st, the 
production of yeast is the object aimed at; consequently here an excess 
of yeast is practically non occurrcnt. Just that quantity of yeast is 
produced which the market will take up. It is quite different in 
brewing, in which yeast is only a means for the production of beer, and 
the increase of yeast which occurs during the process of fermentation 
is only a by-product. A portion of this yeast is used in the brewery 
itself for the new wort; the greater part however remains free to be 
utilized in other ways. The quantity of this excess of yeast in Germany 
alone may be calculated at 68 600 tons per annum . 

The utilization of brewers'yeast has been studied with the greatest 
interest during the last few decades. The need for a solution of this 
problem is intimately connected with the development of the two in¬ 
dustries: brewing and the making of compressed yeast. When the latter 
industry did not yet exist, all the yeast required by bakers and by 
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households was supplied by brewers’ yeast, which was chiefly the product 
of high fermentation beer. With the flourislting of the compressed yeast 
industry, the products of which were superior, for baking purposes, to 
brewers'yeast, and with the prevalence of low fermentation beers over 
those prepared by high fermentation, together with the disappearauce 
of many small breweries and the tranformation of the brewing industry 
into one of large concerns, the sale of brewers' yeast for bakers di¬ 
minished constantly. At present it may be assumed that of the 68 600 
tons of brewers' yeast at most 9800 toi s are used by bakers. 

Naturally the brewing industry endeavoured to reconquer the lost 
market: the bakeries; only all attempts made in this direction have 
failed, as it has not been possible by any treatment to make the brew¬ 
ers' yeast equal to the compressed yeast. Other efforts were made 
to prepare extracts of yeast to be used instead of meat extracts for the 
seasoning of food. Although this manufacture succeeded from a technical 
point of view, it was not possible to find a sufficient sale for the manu¬ 
factured article; it seems that it is only in England that considerable 
quantities of brewers’ yeast are admitted into the food industry. 

Parallel with those efforts one form of utilization was going on 
and led to good results: The feeding of fresh yeast to cattle and to 
figs. An especial stimulus to this use of yeast was given by its 
high protein content, which averages in the dry matter about 55 per 
cent., and allows it to rank amoi g the best coucertrated foods. However, 
this form of utilization could attain only local importance, as fresh yeast, 
even after pressing, is easily spoilt and does not stand carriage, espe¬ 
cially in summer, to any great distance. So that yeast was only useful 
to those farmers who lived near a brewery and could get the yeast fresh. 
It was generally carted off together with the brewers’ grains, with 
which it was fed after being boiled. 

The chief object of yeast drying is the full utilization of the excellent 
feeding properties of yeast and the rendering of them available to all farmers. 
Only by proper drying can yeast be made to keep good and become a 
marketable commodity. It is the merit of the Institute for Experiments 
and Instruction in Brewing of Berlin that this point of view has been 
recoguizod and generally adopted as the basis for the full utilization of 
yeast. When the Institute began its work on yeast drying in 1910, it 
appeared that in some places yeast driers were already at work (the 
apparatus of Max Oschatz of Dresden at the Schultheiss brewery, 2nd 
division, Berlin, and the apparatus of Emil Passburg of Berlin at the 
Marmite Food Extract Company in London). The Institute organized a 
prize competition for yeast-drying apparatus, and thus furthered the 
development of the yeast-drying industry. The results of the competition 
showed that the German machine industry is capable of meeting the 
demands made upon it by any industry. All the yeast driers tested at 
the competition were cylinder apparatus, as they axe much used in the 
industries and especially for potato driers (turning out potato flakes) 
of which a great number have been set up in Germany. German agri- 



694 


HAVDUCK 


culture may note with satisfaction that the potato-drying industry has 
been the model which yeast drying has followed. Of the existing yeast- 
drying systems the greater number oi apparatus are built by those firms 
which have already made a name by their potato driers for producing 
potato Hakes. Also the build oi yeast driers is in the main based on the 
experience gained in the construction of potato driers. The principle upon 
which all these apparatus are designed is essentially the same. The moist 
yeast passes over steam-heated cylinders, dries in fiactious oi a minute on 
them and is continuously scraped off the revolving eylindeis by station¬ 
ary blades. 

The section of alimentaiy physiology of the Institute of Feimentatiou 
Industries in Berlin, to winch-the Institute of Experiment and Instiuctiou 
in Brewing is attached, has also supplied the scientific and piactical founda¬ 
tions for the practice oi feeding dry yeast. Formerly very little was 
known on this subjert. New, thanks to the researches of Yoltz and his 
collaborators Paechtuer and Bat drexel, carried out in the above section, 
it is known that dry yeast is one of the richest concentrated foods, that it 
is relished and well assimilated by all kinds of live stock, and that it is 
especially suitable for fattening purposes. The writer was the first to 
draw attention to the fact that diy yeast is not one of those foods 1 he 
price of which corresponds to its calculated food value (like potatoes, maize, 
barley) but belongs to those whose price, owing to special dietetic pro¬ 
perties, lies considerably higher than their calculated food value would 
warrant (oats, fish-meal, flesh-meal). 

The above researches furnished the following data : 

Sheep (x) utilize 94 per cent, of the organic matter, 88 per cent, oi 
the crude protein and upwards of 100 per cent, of the nitrogen-free 
extract (3) of the dried yeast, which has a higher nutritive value than 
cottonseed meal. 

For horses (3) more than halt of their grain ration may be replaced 
by a corresponding quantity of nutritive substance in the form of dried 
yeast and dried potatoes without prejudice to their health, appearance 
or performance. 

For pigs (4) a mixture of dried potatoes, dried yeast and some 
barley, without any dairy by-products, forms a suitable rapidly fettering 
ration for young animals. 

For poultry (5) as regards laying, and for the fattening of geese (6) 


(1) VOltz: Jakrbuch der Versuchs- und LehranstaU fUr Btauerei in Berlin, 19x0, p t 403; 
and Zeitschrift ftir Spirtiusindustrie, 1910, Nos* 48 and 49 . 

(2) This high utilization figure is due to a better utilization of the basal ration 
caused by the addition of yeast. 

(3) VSltz: Zeitschrift fUr Spiritusindustrie , 1910, No. 47. 

(4) V 5 vxzi Wochenschrift f&r Brauerei, 19x1, Nos. 45 and 46; Zeitschrift fUr Spiritus- 
Industrie, 19x2, Nos. x-4; Landwirtschafthche JahrbUcher , 1912. 

(5) Vdttz (Work not yet published). 

(6) VOi/rz: Wothensehrifi fUr Btauerei, 1913, No. ix. 
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and the quality of theii flesh, dried yeast proved equal to meat meal 
(calculating equal amounts of nutritive units). 

With milch-cows (1) the use of dried yeast increases the butter-fat 
content of the milk. 

In numerous cases it could be demonstrated that feeding the mixture 
of dried potatoes and dried yeast which has been recognized as very 
suitable, allows of considerable economy in the cost of keeping live 
stock. (The essential results of these researches are collected in the 
papers of Voltz, Paechtner and Baudxexel «On the utilization cf dried 
yeast by live stocks: Landwirtschajtliche Jahrbiicher , 1912). 

The excellent results which have attended the practical use of dried 
yeast have caused such a demand tor the new food, especially of late, 
that the supply has fallen decidelly short, notwithstanding the tact that 
between 1910 and 1913 the number ol yeast-drying works has risen from 
5 to 26 (of which 11 aie in Geimany). Coirespoi dii gly to the increased 
demand, the price has risen in the same period from 8s or 9s to 10$ 6 d 
or ns 6 d per cwt. But the highest limit is r!ot jet reached, because 
the present price does not corrcf-pord to the real value of dried yeatl, 
which consists to a gieat extent in the increased appetite that this 
food gives. 

The German brewing industry alone is capable of turning out every 
year about 20000 to^s of this valuable food. 

For farmers it will be irteresting to learn that they have, often 
not k* owing it, practised fe<diig yeast for a number of yearn, when 
they have used distillers' refuse. This refuse cortrinsall the yeast which 
forms durii g the fermentation of the mash. In this connection the fol¬ 
lowing calculation may be made: 

100 ports in weight of distillery refuse contain 4 parts of yeast 
(calculated as compressed yeast). 11 gallons of this refuse per head of 
cattle daily contains 4,4 lbs. of yeast . For every 100 gallons of pure 
alcohol, 400 lbs. of yeast arc formed, and as in the German potato 
distilleries about 61 000 000 gallons of pure alee hoi are produced per 
year the farms that distil potatoes feed to their stock about 1x7 500 tons of 
yeast, equal to 35 425 tons of dry yeast. 

r The yeast content of distillers' xeliso is notits least valuable part. 
For those farms which have no such refuse or possess it in insufficient 
quantity, brewers’ dried yeast is a valuable substitute. 

The yeast intended for stock fccdii g is rot freed fr<m its bitter prin¬ 
ciple before dryirg, but is worked up as it comes from the former tairon 
vat. The Institute for Experiments ard Ir structicr ir Brcwirgir Berlin 
has, however undertaken to free the yeast care filly from the hep resin 
that it contains, in order to prepare it as hi mar food. The work done 
in this direction has led to svxprisirg results. By means of accmpetiticr 
it has been shown that this purified dried yeast (Food yeast) can be rsed 


(x) V6iaz (Work not yet pobHahcd), 
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in the preparation of a number of savoury dishes and renders good service 
in domestic economy. Experiments made on a number of persons have 
proved that this food yeast is wholesome and easily digested, and that 
to a great extent it can replace meat in human food. In the course of 
these investigations it was ascertained (1) that 1 lb. of this food yeast was 
equal in food value to 3.3 lbs. of average fat beef. But it is not only an 
article of food, but, as it has been demonstrated by a number of medical 
experiments, it is also a means of invigorating weakened orgarisms. 

Its power of giving an appetite to debilitated subjects who suffer 
from inappetence is especially to be mentioned. This specific action of 
food yeast is perhaps due to its not indifferent lecithin content (N over 
2 percent.). The preparation of food yeast has been for the last eighteen 
months carried on regularly in a properly equipped purifying and drying 
installation, and the prepared yeast is daily gaining ground as an invigo¬ 
rating article of food. There is the prospect that this branch also of 
yeast drying will soon develop to an independent industry. The chief 
consumption of this food yeast will not be so much in private households 
as in the food industry, where there is a great demand for savoury material 
rich in protein. At the present price of 2s 2 */♦ ^ per lb., and considering 
equal quantities of nutritive elements, food yeast is cheaper than meat. 
And in the wholesale transactions with the food factories the prices might 
be considerably reduced. 

According to the present state of the technique, all the excess 
yeast of German breweries could yield a yearly output of 13 750 tons of 
food yeast, equivalent to about 45 200 tons of medium fat beef. The 
taw material is sufficient to give rise to an important industry. How 
much of the excess of brewers’ yeast will eventually be put to this use 
can not be foreseen. Bor the moment the bulk of dried yeast will be 
used for the preparation of yeast for live stock, and the production of 
food yeast will form only a branch of this industry. 

It must also be remembered that the use of yeast as food is to a 
certain extent no novelty, for yeast has always been consumed in the 
shape of baker's goods, and in considerable quantities too, amour.tirg in 
Germany alone to 147 000 tons (calculated as compressed yeast) per year, 
as the 49 000 tons of yeast required by the bakers becomes three times 
as much in the dough. 


(x) VBpxz and B&vdbbxbi.: Biochanische Zeitschrift, 19x1, VoL 30, Tart 6 ; and 
VdL $x. Parts 3 and 4. 




BERLESE: CONTROL OP DIASPIS PENTAGONA IN ITALY OQ? 


The Control of the Japanese Fruit Scale 
(Diaspis pentagona) in Italy 

by 

Prof. Antonio BerlEse, 

Director of the Royal Station of Agricultural Entomology at Florence. 

The experience of many years has shown that the artificial control 
measures used against Diaspis pentagona are of value only for the season 
in which they are carried out, and cannot be expected to get rid of the 
scales permanently or sufficiently to allow of the healthy growth of the 
plants. 

This is the reason of the general complaints about these measures 
and the doubts entertaired by mulberry-growers as to the value of the 
control, doubts which are all the more in evidence where the disillusion 
is older, that is where the scales have been present longest. 

The natural methods are thus aimed, not at the extermination of 
the Diaspis from its present quarters, as this would be impossible, but 
at securing an activity sufficient to take the place of the artificial means, 
even if these were repeatedly and energetically employed, or in other 
words to prevent the Diaspis doing ary damage. 

Among natural means predatory insects are now no longer considered: 
indeed it was already foreseen two years ago, when they were first talked 
about, that they would not be sufficient. The only remaining enemy 
of any value is ProspalteUa berlesei, a small species of the Hymen opt era 
which is the special endophagous parasite of Diaspis pentagona. I have 
already, in two earlier papers (i), described its introduction into Italy 
and its diffusion in the peninsula during the fust three years, 1908 
to 19x1. We may now discuss the present state of affairs in the control 
of Diaspis. For this purpose it may be well to consider first what is 
going on in neighbour^ g countries,namely in Switzcrlai d and over the 
border of the Empire of Austria-Hungary, where Diaspis is present to 
a serious extent. 

In Switzerland it was only last year that ProspalteUa was imported 
and let loose, and I have just found that it has established itself in 
the neighbourhood of I<ocamo. 

In the Trentino (Austria), Prof. Osvaldo Orsi, of the Royal-Imperial 
Agricultural Institute of San Michele, began importing the insect in X9O9; 
it has since been carefully distributed in the territories of Ala, Riva, 
Rovereto and Trent, altogether in 12 jurisdictions, comprising 37 com¬ 
munes; it was let loose at 28 centres on X478 mulberries, ard from these 


(x) A. Bsrlb3 E: Li Diaspis pints’ona e'gli insetti auol nemiol. - tfltaUa agricola, 19x1; 
also Redia, Vol. VI, Fart a, p. 398, 19x1. Is.: Come progrcdisce la ProspaUsIl a berlsset in 
Italia. - Redia, Vot. TO, tart s, p. 4.36. (Autho^snote). 
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it is spreading out naturally or with assistance to all the stxrrounding 
trees. The excellent results attained are attested by a pamphlet pub¬ 
lished by the Provincial Agricultural Council of Trent (bibl. 1), and by 
several articles in different newspapers, among which I may 1 ote one 
by Prof. Orsi entitled: " La Diaspis del Gelso e vinta ” (The Mulberry 
Diaspis is defeated), published in the organ of the Trent Farmers' Asso¬ 
ciation (bibl. 13). 

In Goritz the spreading of Prospaliella was carried out very carefully 
by Prof. Bolle, who obtained living examples even from Japan. The 
parasite is now well distributed in many centres and its good effects 
hive recently been described by Prof. Bolle in a study entitled “Die 
M1 ulbeerbaumschildlaus (Diaspis pentagona) und die Mattel zu ihrer Be- 
kampfung ” (bibl. 8). The Director of the Royal-Imperial Station of 
Agricultural Chemistry of Goritz, after giving the results of his experi¬ 
ments made in 1910, 1911 and 1912, comes to the conclusions that I 
had already reached, in particular that Prospaliella is an efficient means 
of controlling Diaspis, completely replacing the most efficacious artificial 
means carefully applied every year. 

In -Istria Prospaliella is now widely spread, according to Prof. Bolle, 
and the Royal Station at Florence possesses documents showing that it 
was introduced there in 1909. 

The Austrian Government has twice sent competent persons to visit 
the centres of infection of Prospaliella and study its effect; as a result, 
the Government arranged an extensive distribution of the insect in the 
Trentino, Goritz, Istria and Dalmatia, as well as to silkworm observa¬ 
tories in Italian territory, and printed instructions, illustrated leaflets, 
etc,, were prepared. 

In our peninsula the oldest introductions of Prospaliella are at 
Vanzago, near Milan; Acerra, near Naples; the Palombina, near Ancona; 
Grottammare in the Marches; and Genoa. Vanzago supplied the bulk 
of the miterial for distribution, so that Prospaliella has become uncom¬ 
mon there; but all the same Diaspis is now very scarce, as the parasite 
spread naturally from the few infested scales which were left here and 
there in spite of the most careful search for material. In the country 
round the scale is abundant, but the parasite has not been assisted to 
spread. The effect of Prospaliella at Vanzago is referred to again in 
the BoUettino dell'Agficoltura, organ of the Lombardy Agricultural Society, 
for April 11, 1913; to this Dr. Del Bo, travelling lecturer in agriculture 
at Milan, contributes an article entitled " L’esperienza di Vanzago con- 
ferma la bontd della ProspaJteUa.” (The results at Vanzago confirm the 
usefulness of ProspalteUa). He says that a party of representatives from 
the Lombardy Agricultural Society, from the Association of Silkworm. 
Egg Breeders, and from the travelling lectureship, were able to recognize 
that the Prospaliella " represents a providential assistance of enormous 
value against Diaspis ” and "makes all other methods of control 
unnecessary.” He concludes that farmers should have " unlimited con¬ 
fidence in the new means of control.” At Acerra, Sig. Nuzzo's mulberry 
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plantation of 350 fine trees, which were formerly covered with scales, 
is now quite free, and for two years no attention has had to be given. 
Further, in all the country round the Diaspis is infested or else already 
totally destroyed. In the Palombina and at Grottammare the destruction 
of Diaspis is complete, and the same may be said at Genoa. 

In 1909 other distributions of Prospaltella were made all over Italy, 
and in some forty cases it established itself. In 1910 about 2500 distri¬ 
butions were made, but hardly more than 50 per cent, were success¬ 
ful; this was no doubt due to the feeble numbers sent out, but with so 
many requests and only two small breeding centres the numbers were 
necessarily limited. In 1911 over 7600 lots were sent all over Italy, but 
again for the same reasons the cases of successful establishment were no 
more than in the previous year. 

In 1912 Diaspis was very scarce on account of the weather: indeed 
in I/Ombardy and Piedmont in particular it had almost disappeared; for 
this reason little material was sent out, and this was obtained from Ve- 
netia and the Trentino, but its quality was excellent. The few hundred 
lots distributed came largely from Venetia; the successful cases reached 
100 per cent., as ascertained by examination on the spot or from nu¬ 
merous samples sent in to the Royal Station. 

The next oldest cases of establishment of Prospaltella after the ones 
mentioned above, made with material from these, date from 1909 (sum¬ 
mer) and 1910 (spring) and are those already described in the Trentino, 
as well as a few on this side of the frontier. In all these the destruc¬ 
tion of Diaspis is now complete from the cidtural point of view, and in eludes 
a good many acres of land round the first centre of infection. 

It is only in Piedmont that the destruction is not everywhere total 
and equally evident, and in this respect somewhat resembles the results 
of a year ago in less cold regions, so that we may reckon that even in 
our most northerly localities Diaspis will be completely destroyed in the 
coming year. 

To give an example: in II Coltivatore' for Feb 20, 1913, p. 45, 
Prof. E. Voglino, director of the travelling lectureships in agriculture 
of Alessandria, reports on the mulberry plantations of Valonza, colonized 
by Prospaltella at the dates mentioned, and in which " at the end of 1912 
the results were amazingly evident, so that there can no longer be the 
slightest doubt as to the efficacy of the Berlesc method for the control 
of Diaspis. On the first mulberry tree colonized by Prospaltella, in 1909, 

I could not find on the 13th of January 1913 a single Diaspis, while 
at the beginning of the treatment it was literally covered with them. ” 
In other rows at various distances the parasitization is from 80 to 20 
pet cent, according to the distance from the original centre. In the 
woods 300 yards from the mulberries, parasitized Diaspis scales can be 
found on willows. 

From Casalmonferrato Dr. Gabotto (bibl. xi) and the staff of 

II Cottivatore quote observations and figures, and speak well of the 
work of the parasite. 
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In I,omb,xrdy, Vencgono Inferiors (Como) is now completely protec¬ 
ted by ProspaUella, own g to the work of Sig. Alb6, who, with the 
assistance of the municipality, carried out a planned and tegular distri 
button. At Desei znno the parasite has sprtad widely, ai'd some areas, 
up to half a mile in radius round the centres of ii lection, have been 
cleared of scales by spontaneous spreading; indeed it may be said now 
that the infection is general in the 1 eighbourhood. This is stated by 
Sig. Mazzoldi, of the Chamber of Agriculture there, as well as in the 
Provincial ii Brescia, Nov. 29, 19x2, and April 17, 1913, and in other 
Brescia journals of the latter date. 

At S ilb the Diaspis has n ow been destroyed over several hundred 
acres about the first cei tre of infection. In the provii ce of Bergamo 
Cav. Ambiveri has already largely freed the mulbemes at Seriate, Bagna- 
tica and Trescorre, in a radius of about a mile from the original ii fec- 
tions, and in other places the travelling lectureship of Bergamo reports 
similar results (bibl. 9) at Senate, Cavern ago, Boccaleone, Torre Boldone, 
Gorle, S. Gervasio d’Adda, etc. 

For Venetia it is impossible to mention all the places wheie Pro¬ 
spaUella has destroyed the Diaspis and followed it up over a large area 
round the original certre without any assistance; in some cases it has 
spread over remarkably large areas, for ir stance more than 75 acres in 
just over two years at Fregora (Vittorio-Vei eto) (bibl. 15), and a similar 
area in less than two years at Bovoloi e (Vcrora). It will suffice to say 
that complete and extersive destruction of Diaspis can be seen in the 
Province of Treviso: at Campocroce, Porzaro, S. Lazzaro, Fregona, Val- 
dobbiadene (1), etc.; in the Province of Udire: at Codroipo, Cividale, Ip- 
plis, Faedis, Marzano, S. Giovarri di Marzaro, Latisara, Colloredo, 
Sacile, Careva di Sadie, S. Vito al Tagliamcuto, etc., to give only the 
names of the chief centres; mary of these in dude several communes, 
Latisara, for instance, referrii g to some twu y localities; in this con 
nection the travelling lecturer for Eastern Frinli writes me (March xx, 1913) 
that he has let out ProspaUella in 26 communes in his district: “ In 
examinations on the spot in the last few days ", he writes, " I have 
been able to observe rew miracles of spreading: commune after com¬ 
mune completely invaded 

In a recent artide in the Giomale di Udine (April 17, 19x3 — 
bibl. 20) Prof. Parnzzi (the above mentioned lecturer), speaking of 
ProspaUella in the districts of Latisara, Palmar ova ard Codroipo, 
declares that as a result of a sirgle infection in 1909 there ate now 
thousands and thousands; and that “a not in considerable rr tuber of 
growers can from their own experience bear witress to the efficacy of 
this convenient means of destroyir g Diaspis,” and if artificial means of 

(1) The 43ect is pointed out in the instructions far r the diffusion of ProspaUella 
In 1913, Issued by the travelling lectureship (bibl. 22). It is stated; Our experiments 
from 1909 on show dearly and derisively that ProspaUella berleset destroys Diaspis 
pentagon* so completely as to render it cultmaUy harmless. {Author’s note). 
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control are not tu>ed " within the year Diaspis will have disappeared 
from numerous large centres and in two or three years from the 
whole district." 

In all these cases it is not a question of only the single mulberry 
tree which was colonized nor yet of just a few near it, but of vast 
zones of land, and generally of whole communes. As an example I may 
mention the case of Ipplis, frem which the deputy-mayor writes me: 
•' Nowadays we hear nothing of Diaspis; its ravages are merely a matter 
of history ”. 

Iu all the other Provinces of Veretia the state of affairs is much 
the same as in the two mentioned, except that the proportion between 
the centres of Prosfallella infection and those of Diaspts 11 festation is 
not always the same. The whole list is too long to quote, but the fol¬ 
lowing may be mentioned: Mira ard Miiai o ir the Provirce of Venice; 
Este, Qttadella, Bassano, Due Ville ard Nosedo in the Province of 
Verona. 

All these examples agree perfectly with the result predicted for the 
work of Prospaltdla within two years of its introduction into a place, 
that is the total destruction of Diaspis as an agricultural pest in a zone 
of greater or less extent round the centre of colorizalion. The most 
satisfactory fact as to the value of the parasite is the unanimous convic¬ 
tion to this effect, now firmly rooted and warmly expressed, of all the 
landowners and countrymen who have had the benefit of Prospaltdla for 
their mulberries since at least 1910. 

In almost all the places in which the parasite has been introduced 
at least two years the following occurrence noted by Prof. E. Voglino 
is being repeated: "The countrymen about Valerza have got to recog¬ 
nize the parasitized scales perfectly, ard as they all have small proper¬ 
ties, they pick out at pruning time twigs with plei ty of scales ai d their 
parasites on them, and take them to faster on their own trees". (It 
CoUivatore, Jan. 20,1913, p. 46). Prof. Costive, (referred to bdow) states 
that in some parts of Venotia the countrymen who have got material 
infected by Prospaltdla make a regular trade of it, sellij g twigs of a foot 
long with 60 to 80 per cent, of parasitized scales for 5 1 a pica*. So 
great is the demand, that in March many fortunate owners of para¬ 
sitized mulberry trees had to wateh them at night to prevent the 
material being stolen. 

The condition of these less recent introductions is well reflected in 
the following sentences by Prof. Gastine, who was sent by the French 
Government to study the conditions as regards Diaspis pentagona in 
Italy (letter to Prof. G. Del Guerdo, urder date Nov. 26,1912): 

" I have made a long journey in Italy.to visit placts where I 

could examine the results obtained agairst Diaspis pentagona with Pro¬ 
spaltella berlesei. After going to Vanzago I went on to Udire, then 
into Gdritz, to Trent, etc. I also made interesting journeys about Milan, 
and to Casalmonferrato, 
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“ Everywhere I found the Diaspis attacked by ProspaUella berlesei 
and here and there in considerable quantities. Professors and growers 
alike were enthusiastic about Berlese's method, especially at Trent, and 
in Venctia at Codroipo, S. Vito del Tagliamento, etc. Remarkable re¬ 
sults can also be seen at Casale Monferrato. 

“ After this long enquiry I return thoroughly persuaded that Pro » 
spaltella can control the Diaspis efficaciously from the cultural point 
of view ”. 

The requests for material infected by ProspaUella received this 
spring were truly enormous; the mulberry twigs with ProspalteUa pain- 
si tization sent out this March by the Institute number 25 365 for Ve- 
netia, 5105 for Lombardy, 3520 for Piedmont, 1520 for Emilia, 80 for 
Liguria, 315 for Tuscany, 200 for the Marches, 1020 for Umbria, 50 for 
the Abruzzi, 30 for Latium and no for Campania ; total 37 315. 

Besides this, thousands of lots of infected material are being spread 
about on the spot by the possessors of the older and richer breeding- 
grounds; to quote an example, the Hon. Count Rota, who had a single 
lot in 1909, obtained about 100 in 1910, about 500 in 1911 and 35 000 
in 1912; with these he infected half his own mulberries and distributed 
a great lot gratis to his acquaintances, while this year he has abundance 
for himself and others. When we consider examples of this sort and 
that there are several dealers in silk eggs and silkworm observatories 
who breed ProspaUella to send out to their clients (1); also that there 
are agiicoltural bodies which, although possessing as much as 6 cwt. of 
infected brandies, are so overwhelmed by requests that they have to 
apply to our nurseries for more; and lastly and most important, that the 
parasite spreads by itself in a single year over acres and acres of land 
under midberries, it is easy to see how near is the time in wbidi all 
that will remain of Diaspis is an unhappy memory. 


(1) For example, one of these wrote me on Feb. 14,1912: "I have (bus sent out about 
a thousand lots, and am in no doubt about the results ”. 

For 19x3 we may quote the cases pf only four firms In the province of Treviso Who 
breed silkworm eggs: Cay. Mozzi, who has distributed 2000 lots; Sig. ZanetU, rather 
more than this number; Sig. Bidoli, 1500; and Sig. Fabris, of the Motta Estate, Who 
sent out 3000. 

Besides this there are the thousands sent out from the lectureship of agriculture of 
the same province: those sent by Prof. Sacdti, Director of the Provincial-Agricultural 
Institute of Treviso, actually exceeded 9000; Prof. Jelmoni, lecturer at Cocegliano-Vittorio, 
over eooo; Prof. Di Gaddo, lecturer at Odetzo, xooo, etc. From this it will be seen how 
Justifiable Is the opinion of Prof Sacchi, who wrote me on March 14, X913: "brain the 
Infections already made and their complete success, as well as from the great number 
which I con undertake this year, I think I shall not be far wrong in predicting that a 
couple of years hence Diaspis will no longer be talked of In my district 1 * 
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GENERAL INFORMATION. 

♦41 - The Projset ot the Ministry of Agriculture ot Hungary regarding the 

Reclamation of the “ Puszta Hortobigy - balkAnsi, b£ua: in Muspufasdgl 

Stemle, Year XXXI, N0.3, pp. 125-131. Budapest, March 1913. 

The Ministry of Agriculture is at present occupied with a scheme 
for xeclaimir g the extensive # Puszta Hortobdgy». the largest of the steppes 
of the vast Hungarian plain (Alfold), ard belorging to the municipal 
town of Debreczen, This great«puszta» is 59 700 acres in cxttr.t, and 
for centuries has only been used for grazirg. The grazing rights are 
determined by an old statute in such terms that the ii habitsi ts of De¬ 
breczen alone are entitled to use the lard as a pasture on paymti t of 
a tax fixed by the general assembly of the town. The present system 
of using the pasture docs not in any way fulfil the demands of modem 
agricultural progress, in that the virgin soil of the «Hortob&gy# only 
serves as an indifferent grazing ground for two or three months of the 
year. 

Seeing that the present management of the «puszta»is not satis¬ 
factory and cannot meet economic requirements, the Gerexal Assembly 
of the town of Debreczen, after bavirg offered opposition for many 
years, finally acceded in March 1912 to the project of the Mir istry of 
Agriculture relating to the systematic reclaimiig of the eEoxitbigye, a 
scheme which was met by desperate resistance on the part of the small 
land owners of Debreczen, who did not wish to sacrifice their traditional 
rights to the modem evolution of agriculture. 

The scheme embodied in the contract of the Ministry of Agriculture 
includes: 

1) The reclaiming and dividing up of 17 000 acres for intensive 
cultivation and the erection of fann-buildirgs. 

a) The creation of experimental irrigated State pastures, 4250 acres 
in extent. 
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3) The improvement of the rest of the apuszta» for pasturage, the 
patting into effect of a new grazing regulation and the reorganization 
of stock-breeding. 

The town of Debreczen has invited the service of the Miristry of 
Agriculture to mark ort the above-mentioned extent of lard for inten¬ 
sive cultivation and, at the same time, to determine the method of its 
division into leased farms. 

The early realization of this reclamation scheme is the more desirable 
for the whole nation, seeing that it will mean a considerable increase 
in agricultural products, and, above all, lead to much improvement in 
stock-breeding in Hungary. 

444 - A ministerial Decree of November 30,1912, regarding the Promotion of 
Rabbit Breeding in Prussia. - MtntstenalblaU der Komghch Prtussiscken Ver- 
v>aUung fur Landmrtschaft, Domanen uni Forsten, Year 9, No. a, p. 43. Berlin, Feb¬ 
ruary 1913. 

The decree sent to the Chambers of Agriculture advocates the encou¬ 
ragement of rabbit rearing in future for food and not for purposes of 
sport. 

In the first place, those Rabbit Breeding Societies which aim at 
increasing and promoting the remtu'erative possibilities of rabbit-breed¬ 
ing and keeping should receive help from the Chambers of Agriculture. 

This assistance might take the form of grants to enable these so¬ 
cieties to establish covering stations, to combine for the purchase of 
doe rabbits, and to erect suitable hutches. The Minister of Agriculture 
advises the keeping of k only a few breeds, and those the best flesh 
producers. 

443 - Proposed Law on the Production of Wine and on the Wine Trade in the 
Republic Of Uruguay. — Revista it la AsociaMn rural del Uruguay, Year XLH, 
No. 1, pp. 54-59. Montevideo, January 1913. 

The executive submils to the Senate and to the Chamber of Repre¬ 
sentatives the proposal of a law of which the following are the chief 
provisions: Prohibition of the manufacture of artificial wines (ratural 
wines arc defined as those obtained by the alcoholic fermertation of 
the must of fresh grapes); complete liberty in the correction of natural 
wines; compulsory use of sealed vessels (bottles, demijohns, bands, etc.) 
for all sales to the consumer; institution of officials provided with the 
necessary plant for the settlement of disputes between producers and 
the State, and for the study and the spread of good enological methods; 
prohibition of all blending of national wines with imported wines; in¬ 
creased taxation on foreign highly alcoholic wines. 

The proposed law is followed by some information supplied by the 
Corn'si 6n de Hacienda,” from which it is seen that in 191a there were in 
the Republic 2246 vine growers; 15 106 acres under vines ar.d 23 700 000 
vines, which produced 41 360 000 lbs. of grapes, yielding 2 321000 gal¬ 
lons of wine. On account of the unfavourable weather prevalent during 
the year the crop was only about two-thirds of a normal crop. 
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444 - Encouragement to Farming and Stock Breeding in the State of Colima, 
Mexico. — hi Aqricultor, Year VII, Vol. VII, No. 73, pp. 625-6.26. Merida, 
January 1913. 

By the Government Decree No. 25 of December 25, 1912, a bonus 
of 5 pesos (about 10 shillings) is granted for every Ihoi.sand fruit trees 
that are planted by any fanner or native or foreign cempar y that will 
devote itself, after the publication of this Decrte, to the planting and 
cultivation of fruit trees. This bonus will be paid when the fiist crop 
of fruit is gathered. All kinds of fruit suitable for exportation may 
claim the bonus. Thus at present the follcwirg are included: lemons, 
oranges, tangerines, avocado pears, chestnuts, mammee apples, 1 aseber¬ 
ries, custard apples, mangoes, walnuts, apples, cherries, pears, peaches, 
quinces and olives. 

A bounty of 5000 pesos (about £ 500) will be given to the farmer 
or native or foreign company that will plant and cultivate up to the 
gathering ot the first crop two hundred thoisai d bar aras of the Rcatdr 
type. Farmers who dispose of only 12 to 25 acres of laid aid who 
plant the whole of them with the above variety will get a bonus of 15 
pesos (about 30 shillings) for every tbonsard plants. The iolkwing 
Dounties will also be giver: 2000 pesos (a bout £ 200) for cvciy 200 000 stc 11 c* 
pines (Pinus pined) that are plaited, and propoitional svms to small 
landowners who will plant upwards of 10 000 such trees; 50 pesos (£ 5) 
for five years for every hectare (2.47 acres) of land urder vegetables con¬ 
sumed in North America such, as onions, garlic, tomatoes, egg-plants, 
artichokes, cucumbers; 5000 pesos (about £ 500) paid down once to 
whoever lays down 750 acres to canteloup melons 

For five years the land devoted to the above mentioned crojs will 
be free from land taxes and the biildings used for packing the fruit ot 
storing packing material will be free from State and municipal taxes. 
Banana meal factories will enjoy the same exemption. 

All the irrigation works erected in future shall he free' from taxes 
for ten years. Neither the amount of capital employed not the gn ater 
value thus acquired by the land will be taken into conskleiaticn. 

10 pesos (about £ 1) will be paid once for every hectare (2.47 acres.) 
of land planted to vines and 20000 pesos (about £2000) will le jaid 
once for the planting of 100000 coconut palms, and smaller proportional 
bonuses will be given to small lardowners for every thousand coconut 
palms that they plant. On all urban holdings in the capital and 
in the principal centres of the State, which possess four coconut palms 
in bearing, the taxes will be reduced by one half and for five years. 
A reduction of taxes to the amount of 100 pesos (about £ 10) per 
thousand coconut palms will be granted to those landowners who will 
plant, on both sides of the railway from the station of Alzada to the 
port of Manzanillo, three rows of palms 26 feet apart and the same di¬ 
stance in the rows. This reduction will be allowed for the five succes¬ 
sive years following the one in which the palms begin to bear. 
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A sum of 5000 pesos (about £ 500) is allowed to the executive for 
surveys in view of the sinking of artesian wells. 

The first factory erected in the State for the treatment of fibre pro¬ 
duced in the State itself will be free from any State or municipal tax 
for five years. 

National or foreign capital invested in the breeding of improved 
breeds of cattle, horses, mules, goats, sheep, pigs or poultry will be 
exempt from any tax for ten years, and for five years if invested in 
agricultural machinery, decorticators or forage balers. 

The executive is empowered: to take the necessary steps to ensure 
the subdivision of larded property while the geneial agricultural law 
is being earned out, ard to promote the foundation, as soon as possible, 
of a mutual agricultural bark especially in the interest of small farmers. 

445 - The Economy of Agriculture in Great Britain. Campbell, p. p : m North 
Britnk Agriculturist, Vol. 65, Nos. 7 and 8, pp. 108, 123, 140-141 Edinburgh, 
February 1913. 

The writer gives a short description of the first beginnings of agri¬ 
culture in general, and especially in Englai d, and sptaks of the infUence 
which has been excited by science, industry and legal enactments upon 
the development of agriculture in Gieat Britain light up to the present 
time. In his opiiion, agricultural prosperity can only be attaiied by 
repopulatii g the country districts aud extending the cultivation ot cereals. 

446 - Agricultural Products of the French Tropical Colonies. — baillaud, e. 

(Secretary Geneial of the Colonial Institute of Marseilles) in Voordraehten over Kolo- 
male Onderwerpen gehouden ter Gelcgenhetd van de Kolonide LandbouwtentoomtelHng ie 
Deventer , pp 143-167. Deventer, January 1913. 

French West Africa. —- The most important product of this group 
of Colonies is the eartlmut; the exports of this crop, chielly from Se¬ 
negal, having remaind stationery for almost a century, suddenly began 
to increase when the country was opened up by the railway and more 
than quadiupled in 15 years, reaching 231200 tons in 1910; this amount 
is probably liable to further increase as communications arc established 
with other parts of the interior. 

The exports of palm nuts and oil, which come chiefly from the 
Ivory Coast and Dahoney, have also increased in the last few years since 
the railways were established. They were 20 250 tons of oil and 44 080 tons 
of nuts in 1910, it and the products of this industry will reach a much 
higher figure when the primitive and wasteful processes of the native 
cultivators are replaced by mote scientific methods. Other exports which 
may be mentioned are: 

Rubber * 12 430 000 lbs, (1910); a product of high quality and increasing in quantity 
every year. 

Guru: to the value of £148 500 (1908), 

Mahogany: 1356c tons (1910)* 

Maize: 2022 tons (1910), 

Homs, Skins, and Wool. 
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Equatorial Africa. — This group of colonies has not prospered as 
well as the former group owing, no doubt, to the fact that the land was 
divided up and granted to 20 laud companies; a large number of these 
were failures, for they confined their attention to exporting the more 
easily obtained products of the country, such as rubber and ivory, without 
attempting to develop its other resources. New arrangements have 
now been made with the Land Companies and free trading established. 
Cocoa and coffee have been planted, but the results of this change are 
hardly evident yet in the export figures. In 1910 these were as follows: 
ivory to the value of £ 120 000, rubber £ 7 600 000, timber £ 120 000. 

Indo-China. — Here rice is the staple product of the country, and 
forms over three-fifths of the total exports (1249 000 tons * n 1910). 
The crops are chiefly raised by natives, and then pass into the hands 
of Chinese middlemen and from them to the decoiticating and bleaching 
factories. These also are exclusively controlled by Chinamen, and as 
the latter are somewhat given to speculation, crises in the industry 
are not infrequent and have an unfavourable influence on the prosperity 
of the country as a whole. Maize has also become an important export 
of late years, and in 1910 82 920 tons were shipped to France, where a 
preferential tariff secures a good price for it. Rubber, though exported 
in almost negligible quantities at present, is beix.g planted largely on the 
“ red soils " of Cochin-China which are specially adapted to its culture, 
and where it is estimated that it can be produced at 1 shilling per lb. 
Cassava, skins, silk and spices make up the remainder of the exports. 

Madagascar. — Up to 1895 imports and exports were low, and coun¬ 
terbalanced one another, but at that date capital began to pour into the 
country and is now beginning to bear fruit as evidenced by a greatly 
increased production. Lx 19x1 the exports had risen to £ 1800 000 and 
exceeded the imports. This development is due to a large extent to 
the exploitation of native industries, but instead of being carried on by 
large land companies as ia the African Colonies, it is the result of the 
personal enterprise of individual colonists. On the East Coast the latter 
are numerous and have now established nearly 700 plantations, most of 
which are producing vanilla. On the High Plains, colonisation has been 
less successful; coffee has proved a failure and the field has now been 
abandoned to native cultivators. On the West Coast, a good deal of 
land has been taken up by Europeans, and in many cases plantations 
of various binds show signs of prosperity, but the major part may be 
tonsidered as still in the experimental stage and it it, difficult to predict 
che future from their results. Probably a system of subleasing the land 
to native cultivators with a division of profits will prove the most suc¬ 
cessful for this part cf the country. Arimal produce (including live and 
dead meat), mangrove bark. Cape peas (Pois du Cap) cassava, rice ar.d 
Varilla are the chief exports at present, but indoubtedly several other 
tropical products, such as coffee, cloves, cocoa and coconuts, will shortly 
he exported in considerable quantities. 
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Amongst the older colonies, Reunion, Martinique and Guadeloupe 
are cultivated in an intensive manner, producing sugar, vanilla, coffee, 
cocoa, essential oils and cassava. Their population consists chiefly of 
the descendants of liberated slaves, and is somewhat lacking in energy 
and out of date in its methods of working; but with the introduction of 
modem scientific methods these islands should be capable of still further 
development. 

447 - The Condition of the .Military Territory of the Chad at the Beginning 
of 1912 . — I^argeau : in Rensei tenements Coloniaux et Documents, No. 3, pp. 73-91, 
Supplement to L'Afrique franfatse. Paris, February 1913. 

. Information respecting stock-breeding and agriculture; the former 
is already furnishing considerable resources. The writer gives a table 
and figures dealing with the breeding of horses, sheep, cattle, camels 
and ostriches. With regard to agriculture, the chief cereal produced 
in the territory is millet; the following are also grown : earthnuts, sesame, 
maize, rice, Kanem wheat and lastly the Karitfi tree. Abundant and 
excellent hay is produced. 

448 - Agriculture In Parand. — Santos, E in^ Fazenda, Year IV, No. 32, pp. 2-6. 
Rio de Janeiro, January 1913. 

The State of Paranfi, with an area of 92 500 square miles may be 
divided into two belts: the coast, possessing a sub-tropical climate, and 
the high lands (from 650 to 3900 feet above sea-level), which enjoy a 
climate equal to that of the south of Europe. These latter include: 
1) the plateau of Curityba; 2) Campos Geraes, a great extent of pas¬ 
tures studded with woods; 3) the platean of Guaiapuava consisting of 
excellent pastures; 4) the valleys of the Ignassfi, Jejuiguassfi, Pequiri and 
S. Join rivers; 5) the valleys of the Ivahi and Tibagi, covered by rich 
forests. In the whole of the State the temperature ranges from 4 to 
32 0 C. The network of streams is very extensive and is capable of 
supplying considerable quantities of power; thus, for instance, the fall 
of Site Q tedas or Guayra on the Rio Paran.fi could produce 80 millions H. P,, 
and the Ignassfi fall 14 millions (the Niagara falls supply 3500000 H.P.). 

There is in the State a “ Secrctaria de Agricoltura ”, it is divided 
into two sections: 1) Agriculture and Industry; 2) Inspection, Control 
of Pests and Agricultural Education. There is an Experimental Agricul¬ 
tural Institution at Baceachery near Curityba; a Station of Animal 
Husbandry at Pouta Grossa; and an Agricultural and Stock-breeding 
Station of the “ Sodedad Agricola e Pastoril Central doParanfi,” founded 
in June 1909. The chief agricultural products of the country are: matfi, 
of which 99501043 lbs., worth £1696040, were exported in 19x0-11, 
mostly to the Argentine Republic, Chile and Uruguay; timber, of 
which 27 963 681 cub. feet, worth £ 172 706, (x) were exported in 1909 


{Si.). 


(1) The milreis being taken at 18 d. 
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from the ports of Antonina and Paranagnh, and timber of trees 
other than Araucaria brasiliana to the value of £17211 coffee; bananas; 
pigs, salted meats; cattle; horses and mules; hides. Silkworm rearing is 
developing regularly. During the last ten years 500 000 btu chts of 
bananas were exported to France from the ports of Southern Buizil; in 
November 1912 28000 bunches were exported from Rio della Plata 
and 23000 from Santa Caterina. 

449 - Agriculture and Irrigation in the Valley of lea. Pent. — Peru 2 o-duy, voi. iv 
No. 9, pp 481-490. Lima, December 1912. 

As there is no rainfall on the coast of Pent, cultivation is only 
possible with irrigation. At present the cultivable area is not more than 
640 000 acres, including 82 000 belonging to the valley of lea. of these 
45 000 axe under actual proprietorship, 30000 acres being cultivated. 

The climate of the valley is mild and healthy. The temperatne lardy 
exceeds 90° F. (26.6°C.) or falls below 46° F. (6.6° C.). During the wtrter 
and spring months there are heavy fogs and dews. During the summer 
months from January to April the lea river brings down an average oi 
230 000 000 cubic metres (practically 190 000 acre-fcet) oi waler, equi¬ 
valent to 775 second-feet. But the fluctuations are so extreme that though 
the total canal capacity is about 60 cub. metres (2120 cub. feet) per 
second they are not sufficient to utilize the whole of the flow. 

The erratic conditions of flow have given rise to the same nuthed 
of irrigation as that practised in the delta of the Nile. This method 
consists in catching in the canals as large a portion of the floe (is as is 
practicable and distributing it as quickly as possible in relatively huge 
volumes over the entire area to be irrigated. 

The cultivated areas aie arranged in basins which are inundated 
to an average depth of about 16 inches at each irrigation. The tipper 
lands of the lea valley receive two such irrigations a year, tilt lowei 
lands frequently only one. Nevertheless these laids, about 30000 acus, 
produce for exportation about £, 150 000 worth of agricultural products 
per year. 

The substructure of the valley is formed by a deposit of water-bearing 
sands and gravels over 500 feet deep and confined between masse* of 
impermeable igneous rocks. The water table varies in depth from 3 to 
20 feet, and wells sunk to a depth of 100 feet below the surface of the 
water table will give during 3 or 4 months of the year, at least 22 gallons 
of water per minute for every metre (3ft. 3 in) that such wells are sunk 
below the water table, provided that they are properly spaced. C, W. 
Sutton C. 33 ., Chief of the Irrigation Service of the Peruvian Govern¬ 
ment, calculates that 30 of these wells would not cost more than £, 130 000 
including pumps and connections, to which should be added £. 50 000 
to provide the power installation and distributing system for power, 
and £. 20 000 to provide the distributing system for water. The cdst 
of operation might be reduced by using the power for other purposes 
J ‘ of the year when not required for pumping, and by 
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using as fuel the wood 6f the cotton plants which is to-day bnmcd on 
the fields. 

With the actual system of irrigating only in summer, 242 to 273lbs. 
of Peruvian cotton are produced per acre while if'American cotton were 
sown and irrigated in spring it would produce at least twice as much. 
The amount of well water necessary for this advantage is only one- 
eighth of the total quantity required to produce a crop. 

During the occupation of the valley by the Spaniards the lands 
that were under cultivation comprised principally vineyards; some of 
these still exist, where vines 1^0 years old are still producing fruit at the 
rate of 4 tons to the acre, and in a valley where there is an utter absence 
of all vine plagues. At present however, the principal and most profi¬ 
table crop is cotton. The production of the valley, including Palpa and 
Naczsa, is about 50000 cwt. 

The cotton now grown is of two classes, the native Peruvian aid 
American Upland, erroneously called in Peru Egyptian. The former 
products 240 lbs. of clean cotton per acre, and that after eighteen mu ths 
from planting, as against 475 lbs. per acre of the American plai t after 
5 to 6 months’ planting. The latter has also the advantage of maturing 
earlier, thus escaping injury from low temperature, and of costing 
somewhat less to pick. For these rcasoi s Ameiicai Uplanc. is rapidly 
taking the place of Peruvian cotton. 

The plants usually interspersed with cotton in lea arc: Eima bears 
(Pkaseolus lunaius), harvested in November, yielding from 60 to 80 sacks 
of 200 lbs. each per acre and worth 24s per cwt.; maize, sown iu Fe¬ 
bruary and harvested in June, yielding about 10 sacks of 200 lbs. each 
per aero and sold f.o.b. Pisco at 6s to 10s per 100 lbs.; chick peas, sweet 
potatoes and ytica. The above results are obtained from such crops as 
have been irrigated only at the time of tilling the land and sown g. 
Where cotton is sown, the yield of these by-products is less than here 
given. 

Besides the above-mentioned plants, in this valley fruit trees thrive 
in abrmdance; they are chiefly date-palms, figs, bananas, oranges, al¬ 
ligator pears, mangoes, custard apples and carob trees. The latter arc 
only found in Peru in the departments of Piura and lea. A young tree 
yields about 20 sacks of 100 lbs. each, worth 3s per sack. The bean, 
besides being a very valuable forage for animals is also used for making 
a strong tonic wine (algarrobina), as well as sweets. The wood is very 
hard and durable; it docs not rot and is extensively used in building 
construction, and for railway sleepers. No sugar has ever been grown 
in this valley, but in certain northern zones of lea experimental plant¬ 
ations of sugar and of rice have given such good results that their culture 
will shortly be established on an important scale. 

Mr. Charles H. T. Townsend, entomologist to the Peruvian Govern¬ 
ment, furnishes the following information. 

« The white scale of cotton which has constituted a serious plague 
for some years in the North of Peru is absent from the lea region. 
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The cotton leal caterpillar exists throughout Peru but is easily controlled 
by arsenical preparations if applied early. 

•The cotton square weevil is present throughout the cotton districts 
of the Peruvian coast strip, but as it can persist as a plague only under 
conditions of considerable humidity, it remains inactive for several 
months at a time, the severity of its injury being thus greatly lessened». 

450 - Agricultural Conditions in Bohol, Philippine Islands. - soothwick, e. f, 

The Philippine Agricultural Review, Vol. VI, No. i, pp. 34-39. Manila, January 1913. 

This paper gives a general description of the island of Bohol and of 
the chief crops grown there : corn [maize] is grown very generally through¬ 
out the island and constitutes the principal food of the people; rice is 
sown on dry soil and transplanted to terraced paddies; tobacco is not as 
important a crop as it should be; sugar cane for the market is grown 
chiefly on the fertile plains between Tutdgon and Calape; coconuts are 
grown for copra and tuba especially; Manila hemp and maguey are not 
much grown. The most common fruits are bananas, mangos, and papayas; 
chicos and pineapples are produced in limited numbers, while dtrus fruits 
are very little grown. Guava grows wild everywhere, but it is not cul¬ 
tivated. Camotes are the vegetables most grown; they are not attacked 
by locusts. Mungos are usually planted among maize. The grazing of 
carabao and cattle is chiefly practised on the northern plain. 

451 - The Relation Between Land Reclamation and Malaria. - Rossi, Giacomo. 

Grande e piccola bomfica nel Mesgo^iomo, pp. 8. Naples, 191a. 

According to the Parliamentary Report of 1906, the laud to be 
reclaimed in Southern Italy is divided as follows : 


Molise. 18 321 

Caserta Province. 44 359 

Bencvento Province .. 481 

Near Naples. 2 049 

Near Salerno. 37 807 

Reclaimed land of the Nola torrents * * . . . 35 419 

Foggia Province.89581 

I^cce Province .12 351 

Basilicata.41458 

Coseaza Province .66080 

Catanzaro Province.20033 

Reggio Calabria Province.ix 884 


* In this case it is only a question of the regulation of torrents, without any 
hygienic object. 

Thus there are in Southern Italy 380 918 acres to be reclaimed, or 
rather in the course of reclamation, since schemes have been made, 
funds allotted, and in some cases the work is in course of completion. 
At present large operations are in progress in the lower basins of the 
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Voltumo and the Sele. Nevertheless, the malarial zones are much more 
extensive than the areas, to be reclaimed. As a typical example of 
this, the writer cites Apulia, where only about 103000 acres require 
reclaiming out of an area of 5907000 acres, and where there are 184 
malarial communes as against 53 free from the disease. Except in the 
vine-growing districts (723000 acres) extensive cultivation predominates 
here. Further, it must be noted that marshes almost always reprtseut 
but a very small fraction of the land to be reclaimed, which also includes 
the reclamation radii, i-e land which will derive hygienic benefit from 
reclamation. Thus, in the plain of Eboli, the marshes are only 4016 
acres in extent, while the reclamation radius ii eludes 86765 acres. 

It is therefore inaccurate to establish a direct correetiou between 
marshes and malaria, ard an illusion to believe that large reclamation 
operations would suffice to bring about the disappearance of malaria. 
“The severe malaria which prevails in so many southern districts is not 
due to existence of true marshes and swamps, but to the want of an 
intense and systematic cultivation of the soil, to the neglect of the lard, 
to the absence of drainage ditches and of deep ploughing, all causes 
of the spread of malaria, since they ea>sily permit of the temporary 
and permanent accumulation of stagnant water on the surfage of the 
soil and the consequent development of Anopheles larvae,Thus, the 
agricultural and hygienic renaissance of the South depends less upon 
large then upon small reclamation operations " on the reclamation 
wrought ^by the field ditch and the spade. „ 

452 - Grants lor Agricultural Edueationfand Research in England, 1911-12. - 

Board of Agriculture and Fisheries. Annual Report on the Distribution of Grant 6 fm 

Agricultural Education and Research in the Year 19x1-1012, pp. 112. London, m3. 

On January 19, 191a, revised arrangements were made between Ih 
Board of Education and the Board of Agriculture* and Fisheries, (ho 
effect of which is to place Agricultural Education under the* supervision 
of the latter to which is now assigned the* responsibility, not 01 ly for 
Universities and Colleges in which advanced work is being done, but 
also ^or Farm Schools and other provision for Agricultural Education 
on a lower plane than that of the Agricultural Colleges, which formerly 
were under the supervision of the Board of Education. 

Xn the financial year 1911-12, the giants awarded in aid 0/ educa¬ 
tional institutions amounted to £18840, The accounts sent in by .the 
Local Authorities of the different counties, and which refer chiefly to 
1910-u, show that they are spending in round figures a total of 
£80 000 per annum on Agricultural Education. The report gives a de¬ 
tailed account of the different grants and the objects to which they 
were devoted. 

On August xo, 1911, the Development Commissioners recommended 
the Treasury to mate the Board a grant for the fortheranoe of research 
in Agriculture; the Treasury approved the recommendation, and in a 
letter dated August 21, 1911, authorised the Board to give effect to the 
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bdiviine agreed upon, which included the improving of agriculture by 
pioviding technical advice for farmers. The general character oi the 
scheme was indicated in a Circular issued by the Board on August 25, 
1911. In order to secure the services of a number of caiehilly trained 
men foi work ri connection with the scheme, the Board proposed ii> each 
ol the years 1911, 1912, 1913 to offer 12 scholarships of the value ol 
£150 per auuum teiiablc for three years. Having regard to the institu¬ 
tions available as centres, the Board arranged the counties of England 
and Wales in 12 “provinces,,, aid have obtained a giant of £12000 
per annum from the Development Bund, which will be employed in 
pioviding trained specialists in each area. 

A sum, not exceeding in the aggregate £30 000 per annum, has been 
set aside to provide aid for two Research Institutions for Plant Breeding, 
two for Animal Pathology, two for Agricultural Zoology, one Research 
Institution and two 011 three local experimental gardens for Fruit 
Growing and one Research Institution for each of the 11 groups ot 
subjects mentioned, other than Animal Breeding. A sum, not exceeding 
£3000 per annum, will be given in Special Grants for Research. "In¬ 
terim Grants „ to the amount of £9 263 were made to various Institutions 
from 1911-1912 to assi: t in the continuance of work already begun. 
The Treasury has sanctioned a payment from the Development Fluid 
of £12 000 per annum to be distributed as grants for the purpose of 
assisting certain Institutions in England and Wales to supply technical 
advice to farmers and to provide for the investigation of local agricul¬ 
tural problems. The Board draws attention to the fact, that in order 
to gain the confidence of the farmers, it is necessary to convince them 
that the Staff of such Institutions is able to advise, not merely in regard 
to the general principles of cultivation and management, but also as 
to difficulties which lie outside ordinary experience and may need 
exhaustive investigation and patient research. 

The Report gives as Appendix I, an account of the constitution 
and work of each Agricultural Institution which receives a grant, and 
the memoranda connected with the scheme are given in extenso. 

453 - The Practical Rural Economy of the Royal Agricultural Colleges and 

Agricultural Schools in Hungary, 1909-1911. — nyArAdy, janos.- in Kostchk, 

No, S3, pp 805*806. Budapest, March as, 1913. 

For about four years the State Agricultural Schools and Colleges 
have been endeavouring to increase their revenues as much as possible, 
both with a view to augmenting their receipts and also to afford their 
students a practical object lesson. 

The writer sets forth (according to the very carefully kept books of 
these institutions) the system of agricultural economy practised by pro¬ 
fessional institutions in general, their stock of cattle, implements, crops 
and revenues, as well as their bndget and the balance of agricultural 
Operations during the period 1909-19x0-1911. 
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There are 5 State Agricultural Colleges and 19 Schools in Hungary. 
The total area cultivated by these institutions is 15 767 acres, ol which 
2 366 acres belong to the State, 5 172 acres are placed gratuitously at 
its disposal by private individuals, and 8 228 acres arc rented. 

The institutes have proved that there is no bad soil, having brought 
into bearing completely exhausted soils (belonging to the second cate¬ 
gory above) by means of long and costly operations of clearing and 
improvement. 

Of the total area, 11 916 acres are under farm crops, 394 acres are 
gardens, 2 867 acres are forest, while 354 acres are worked by the stu¬ 
dents and 236 acres are turned to varions uses. There are 7 867 acres 
of arable land, of which the following areas have been manured: 

Farmyard Chemical 

manure manures 


acres acres 

1909. 1 506 17^ 

19*0. 1 537 747 

1911. r 688 1 158 


The use of chemical manures is becoming increasingly general. The 
following table gives the yields per acre of the chief crops : 


Ycai 

1 

k 

1 

| 

w 

•s 

§ 

1 

a 

I 

I 

$ 

1 

I 

& 

i 

Dry maize 
for forage 

Meadow hay 


bu. 

bu. 

bu. 

bu. 

lbs. 

tons 

tons 

cwt 

cwt. 

cwt. 

cwt. 

cwt. 

I<)cn». 

18 2 

27.6 

29-3 

35 ‘*> 

24 80 

160 

3.8 

360 

20 7 

22 8 

( 2.9 

XI I 

IQIO, . . . . , 

22.0 

25-3 

189 

19,9 

31 20 

188 

50 

3^4 

24 O 

22 5 

*1.1 

19.5 

1011. 

26 6 

27 0 


37 *o 

24 80 

13.3 

3 9 

30 4 

19.3 

23 2 

35-3 

16.2 


(x) A mixture of vetches *md cereals. {Ed,) 


The cereal crops are used primarily to supply the various institu¬ 
tions, the surplus being kept for seed or else sold. 

The total number of live stock was as follows. 


Year 

HorbCs 

Draught 

oxen 

Oxen for 

fattening 

Breeding 

cattle 

Sheep 

Pigs 

1909 . 

328 

380 

43 

I 220 


1185 

19x0.. 

330 

365 

47 

l 256 


984 

xgit . 

357 

393 

37 

1357 


983 
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This tot.il was somewhat modified during the three yeais by pur¬ 
chases from abroad and at home; in older to meet present requirements, 
die Institutes are about to acquire first-rate breeding stock of all kinds. 

Th< total capital of the Institutes increased by £ 16170 horn iqoq 
to Uu end of 1911. It was divided between the tliTec years as lollows; 


Yr 11 

Iy 111(1 


Building- 


Head Stock 

lyl\C StOtk 

i 

Production 


£ 

s 


s 

£ 0 

£ s 

£ 

•> 

1900 . » , ... 

81185 

4 

59500 

8 

15 <> 2 I 3 

30185 J 2 

ru 375 

17 

1910. 

82051 

16 

61537 

14 

18197 O 

32 237 1 

2J 695 

6 

H)It. 

^0915 

11 

G6 060 

T 3 

19 187 I 

35662 £1 

*5 576 

18 


The following is the balance of the three years. 



Gross Revenue 

8 

| Net revenue 

Deceit 

Yeai 

Total 

receipts 

lucrciw 

Total 

1 I 

! 

1 





Oi 

capital 

groks 

lcvenue 

H 1 

Total 

per acre : 

Total 

per tert 


£ s 

£ s 

£ ■> 

£ s 

£ s 

s d 

r s 

N / 

1909 . . . 

22 424 8 

4 4tO 12 

26 835 0 

25 232 8 


- 

1397 $ 

< 

IQIO * . . 

25 34<> 4 

12 *503 l 

37 849 3 

31623 19 

6225 6 

xo 5 

- 

- 

19 X 1 . * . 

32 304 7 

0 161 3 

| 4* 46S 10 

32 401 a 

9064 8 

15 « 

— 

— 


4s 1 - The Agricultural College at Grignon (France). bki.yioniEre, C m u rn 

a in till it iwah, Vt.u i. No. is, pj> 105-409 l’.uis, March rj, 1913. 

A short account ot the history of the Grignon Agricultural College; 
tiro advantage's offered to the students by the estate and agricultural 
industries attached to the College. 

4 ss - The Canadian Experimental Farms Report for the Year ending March 

81 st 1912 . - Department of 1 neullitii., Ottana, 1012 

This is the most comprehensive report so i<ir issued by the Depart¬ 
ment of Agriculture at Ottawa, as it deals with every phase of Canadian 
agricultural activity. The first 230 pages are devoted to the reports oi 
officials whose head quarters ate at the Central Farm at Ottawa, the 
remaining 216 pages dealing with experiments and investigatia s thal 
are being carried on at the ten Branch Farms and Stations distributed 
over the different provinces. 

The Dominion Agriculturist, J. H. Grisdale, deals with the live stock 
and rotation experiments at the Central Farm, giving some interesting 
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detailed tables oi costs of working and production: amongst these mty 
be mentioned that of the dairy herd, where it is shown that yields 
varying from 3 000 lbs. to 11000 lbs. of milk per head per lactati&i 
period were obtained at a cost varying fiom 2s 6 d to 5s 4 d per 100 lb>, 
of milk. The data of the rotation experiments are also most complete, 
the returns pet acre tor each crop and for the whole rotation affording 
interesting comparisons. The net profits per acre vary from 22s to 38s 
under the different systems. 

The Dominion Cerealist, Dr. C. E. Saunders, announces a new wheat 
which promises to become of great value in the more noitheily sectiors 
of Canada as it ripens fully a week earlier than Marquis. This new 
variety, which has been named a Prelude», is also a good yielder and 
ranks very high in baking strength. 

The Report of the Dominion Chemist, Di. F. T. Shutt, is dealt with 
separately (1). 

The Horticulturist, the Entomologist, the Botanist, ai d the Poulin 
Manager all present leports oi the work done during the yeai in their 
respective branches. 

The reports of the Superintendents of the branch faims and static* s 
are of special value to farms in the various provinces and districts 
served, as the work undertaken, in each case, is planned to study the 
local problems of crop and live stock production. 

456 - A Proposed Tropical University, — AwchUum Ne «?. Voi. xir, No 2^ 

pp. 49-st, and ^9. Barlsados, FebitLiry 1*5, 19*3, 

This article sets forth the great advantages which a Tropical Uni¬ 
versity on the spot offers to colonists and gives the reasors which make 
the British West Indies an especially suitable place for the establish- 
men t of such a University. In the same number of the Agricultural News , 
the article from the Times of January 23, entitled “ The Case for a Trop¬ 
ical University ” is given in extenso . 

45 ; - The Work of the Agricultural Association of Tunis. - L’AssouaUon agu<.< i, 

ItulkU'n Monsutl alt VOffiu du Gouvnitment lumsicn, Yeai VIT, No, 03, pp 

IMilS Vcbuuiry rs, 19x3 

The Agricultural Association oi Tunis has been divided into two 
sections, owing to the extent of its field of operations and in order to 
give sufficient scope to its developing energy. These two sectira s are 
entitled, the Central Co-operative Society (Cooperative ccnlrale), which 
deals with the business transactions connected with trade; and the 
Tunisian Farmers’ Society (Society des Agricttltetirs dela Tunisia), which 
occupies itself with technical agricultural questions. Iu 1912 the latter 
studied and dealt with many important matters, such as the organis¬ 
ation of markets of the nature of exhibitions, the founding of insurance 
companies, and the use of mechanical power for ploughing. 


W- 


MMCCIOTRAl 

iNxnranoNs 


(1) See Iwlow, No, 474, 
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So far, the Association has established 26 Agricultural Credit Banks, 
of which the turnover in 1912 amounted to £ 95 360. It is proposed, 
during the current year, to open 10 Agricultural credit Banks for natives, 
each with 20 to 30 members. Three Breeders' Associations have been 
established at Beja, Mur char, and Medjez-cl-Bab; while others arc to 
be started in the near future. The question of the advantages of forming 
associations for mechanical ploughing and of the creation of Long-Credit 
Societies requires further consideration. The Council of the Committee 
of the cooperative centrale»is also occupied with the important work 
of forming Associations for the purchase of manures ar.d for the sale 
of cereals. 

45 b - The Necessary Changes in the Organisation of the Procedure Relating to 
the Sub-division and Re-adjustment of Holdings. - plahn*. in Deutsche Land- 

mitshafthche Ptesse, Year XXX, No. 9, pp 99-700. Beilm, January 29, 1913. 

The writer wishes that the procedure relating to the readjustment 
of holdings should be altered iu the following three important parti¬ 
culars : 

1) The General Commissions shorld no longer, as heretofore, exer¬ 
cise legislative aud executive powers, but that these functions should 
be entirely separate. 

2) The execution of the designs should not be entrusted to the 
Special Commissioner (as a rule only a legal specialist), but should 
devolve by law upon the technical expert who surveys the land. 

3) All the owners of property interested in the matter should have 
the right of a Public Company to negotiate a common loan, 

459 ~ The Formation of Horticultural Committees in the Prussian Chambers 

Of Agriculture. — Zentralblatt der Prcussischen Landuirtschaftskammern, Year 12, 
No. 9, pp. 63-64. Berlin, March 3 » 1913. 

A Ministerial Decree of January 28 advises the formation of Hor¬ 
ticultural Committees in the Chambers of Agriculture in Prussia, and 
gives suggestions as to their composition and duties. 

}<>o - Agricultural Shows. 

Argentine Republic. 

IS 18 . Oct. 12-17. Cornea tea. — Agricultural, Live Stock, an<l Xndusrlal Show, organised by 
the «Sodcdad Correntina de Haeendados». 

Australia: New South Wales. 

1818 . July 17-18. — The Deuiliquin Pastoral and Agricultural Society. L- Harrison, Secretary, 
Aug. 19-12. Wagga. — Mummibidgec Pastoral and Agricultural Association. A. F. D. 
While, Secretary, 

Aug. 26-28 Gunnedah Pastoral, Agricultural and Horticultural Association. M, C, Twee- 
die, Secretary. 

Aug. 27-28. — Parkes Pastoral, Agricultural and Horticultural Association G. W. Sea¬ 
born, Secretary. ‘ 

Sept, 2-3.—Ariah Park Pastoral, Agricultural, Horticultural and Industrial Association 
J, N. Taylor, Secretary. 
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Sept. 2-3. — Wellington Pastoral, Agricultural and Horticultuial Society. A. E. Rotton, 
Secretary. 

Sept. 3-4. — Germantown Pastoral, Agricultural and Horticultural Society. J. S, Stewart, 
Secretary. 

Sept. 3-1. — Junce Agricultural Association T. C. Humphreys, Secretary. 

Sept. 9-11. — Young Pastoral and Agricultural Association. T. II. Tester, Secretary. 

Sept. 9-11, — Albury and Border Pastoral, Agricultural and Horticultural Society. 
W. I. Johnson, Secretary. 

Sept. 16-17. — Cootamundm Agricultural, Pastoral, Horticultural and Industrial As¬ 
sociation. M. T. Williams, Secretary. 

Sept. 16-17. — Cowra Pastoral, Agricultural and Horticultural Association. G. S. Fishei, 
Secretary. 

Sept. 23-24. — Murrumburah Pastoral, Agricultural and Industrial Association. J. A. 
Foley, Secretary. 

vScpt. 30 Oct. — Hay Pastoral and Agricultural Association. Secretary, G. S* Camden. 

Belgium. 

1918 . May 3 — June 1. Li£gc, Palais des Bcaux-Arts. — International Documentary Exhi¬ 
bition of Ornithology, and of Entomology and Botany from an Ornithological Point 
of View. General Secretary : I y . Cuisinier, 155 Rue de Bruxelles, Ans. 

May 13-23, Brussels, Palais du Cinqunntenairc. — International Horse Show, organised 
by the Royal Horse Society of Belgium. Rue des Deux Eglises,33,St. Jossc-tcn-Noode 
Bruxelles. 

June 14-16. Ghent. —Temporary International Poultry Show at the Ghent Exhibition. 
For particulars apply to Boulevard dc la Senne, 90, Bruxelles; or Chauss6e de Brux¬ 
elles, 4, Ledeberg (Ghent). 

France . 

1918 . May 5 - Oct. 15. Vichy. — International Exhibition. One section is devoted to agri¬ 
culture and horticlture; others to machines and motors. For information apply to: 
Direction de PExposition Internationale, 18 Rue Scomin, Vichy. 

Paris, «SociGtG Nationale d’Horticulture de France», 84 Rue de Grenellc. Shows 
arranged by the Society: June 12. — paeonies, irises, orchids; July 10 — roses, 
vegetables; Aug. 14. — gladioli,plants in bloom; Sept, n—dahlias, asters, fruit; 
Oct. 9 — early Chrysanthemums, orchids, fruit. 

June 6-9 Versailles, Park.—Exhibition of Horticultural Products, organised by the 
Horticultural Society of the Department of Seine-et-Oisc. Apply to M. Huebcr, General 
Secretary of ilue Society, 40, Boulevard du Roi, Versailles. 

June 9-15. Cliamlxjry (Savoy), — Horticultural Show. 

June 9-15 Chombery. — Interdepartmental Agricultural Show. This will include live¬ 
stock, horticultural products, Savoy wines, agricultural machines, spraying machines, 
etc. 

June 12-15. Bvreux. — Poultry Exhibition in the enclosure of the central Exhibition), 
organized by the Society of Norman Poultry Breeders (Society des Aviculteurs Nor- 
mands), 9 Rue Josephine, Evreux (Eure). 

June 14-22. Grenoble (Is&c). —- Horticultural Exhibition. 

June 18-12. Paris. — Central Show of Stud Horses and Asses. Prizes will amount to 
232 900 firs .; 17 cups, 464 medals. Apply to: «Minist*re de PAgriculture, Direction 
des Haras ae Bureau». 

June 21-23. La Rochelle, Casino municipal — General Horticultural Show organized 
by the Horticultural and Viticultural Society of Lower Charente. president; M. Le- 
febvre, 4, Rue Rtaumur, La Rochelle; Secretary, M. Morin, 5 7 Rue Aldde d’Orbigny, 
La Rochelle. 
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June 28 - July 6. Saint-Mand6 (Seine). — National Exhibition oi Hoi ticulture and Fine 
Arts organized by the Horticultural Society of Vincennes. For particulars resfKCtiru 
the IXorticitltural Section, apply to 3V1. E- R* Paeotto, President of tin Organisation 
Committee, u Rue dejn Marseillaise, Vinctmus. 

July-OetoIxT. Brest, Flaw du Chateau — 1 Exhibition of West France. AmoiuM otliu* 
there will be a section for Agricultunil machines mid Implements Apph to: M. h 
President de l’Exposition do l'Oucst de la France, Brest 

[uly 5-7 lya Basce. — Annual Show of the Agricultural Comice of the Arrondisstment 
of Iyillc. Apply for information to the Secretariat general du Comice 11s Rue dc 
Paris, Iyillc. 

July 12-1 j Senlis (Oise). — General Horticultural Show organised by the Sc»ciete d'JEIor* 
ticulturc de l’arrondissement de Sentis. For particulars apply before Jiuu, to M. 
Eeltevrc, Secretary General of the Society, Senlis. 

August 15-17. Montercau (Seine-ct-Mame). — Fifty-first Show organised by the Societe 
^Horticulture de Melun et Fontainebleau.. Apply to M. Zanotte, Secretary', Rue de 
FHOlel-de-Villc Montercau. 

November. Paris. Twenty-fourth Show of the Societe nationale d’Avicultuic de France. 
Cold Storage Installation, Exhibition of the Automobile Club ol France.The lattt i 
club, wishing to show the advantages accruing to farmers from the use of refrigerator.- 
driven by explosion motors, has organised an annual competition, with prizes, lor 
the owners of the best plant. This competition will be held for the first time in 1013, 
in the South-East region. 

1919 - 1915 . Show of Machines for cutting over coppices, orgmiised by the Societe des A grind- 
tears dc France, 8 Rue d’Alh&ies, Paris. A prize of 3000 frs. will be awarded in 1915 
after two competitions in 1913-1914. Date of entry: May 31,1913. 

1914 . Jan. 18-19 EiUe. — Fifteenth International Exhibition of the Poultry Breeders of the 
North. Secretary General, M. Emile Dcsreumaux, 92 Rue Franklin, Roubaix. (Nord). 

Germany . 

1913 . Oct. 7-12. Berlin. Exhibition Halls of the Institute for Fermentation Industrie's. — Exhi¬ 

bition of Machines and Implements for the Brewing Industry, organised by the «Ver- 
suchs und Eehraxistalt fiir Brauerci» of Berlin, 

1914 . Hamburg. Hamburg-A 3 tona Central Cattle Market. — Show of Fat Stock. Apply to 

the Gcsch&ftsftthreuden Ausschuss tier Hamburger Mastviehousstellung » at Ham¬ 
burg. 

Holland. 

1913 May 9 >22. Bellevue (neighbourhood of Amsterdam), General Exhibition of Oriuimental 
PlautMuid Flowers. Secretary of th<‘ Exhibition, M, G. K, Koopmau. 

Italy. 

1913 Aug. 15 - Oct. 15. Panua. — Exhibitions during the Celebration of the Centenary of Giu¬ 
seppe Verdi. Floricultural Exhibition: Entries until May 31; apply to the «Cattcrtru 
Ambulante di Agricultura», Parma. International Exhibition of Dairy Machines iind 
Apparatus: opens Aug. 17, Provincial Exhibition of Butter and Cheeses: opens 
Sept. so. Also: Mechanical Ploughing Competition; Exhibition oi the Apenninc 
Region; Farm Competition; Exhibition of Chemical Manures; Poultry and Rabbit 
Show; Pork Butchers’ Exhibition ; Wheat Show. 

June. — November. Bologna, Halls of the Provincial Agricultural Office, 35 Via d’Aze- 
glio. — Permanent Fruit Show organised by the Provincial Agricultunil Office of 
Bologna. In addition in order to encourage fruit-growing, the Office, with the coopera¬ 
tion of the Ministry of Agriculture and various social bodies, is opening a competition 
among fruit-growers in the province for new plantations. 
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June-December. Bari. — Exhibition of Labour and Industry, and Agricultural Show. 
Apply to the «Direzione dell’Esposizione del Lavoro e dell’Industria, Bari». 

Competition among cooperative Dairies organised by the « Society Agraria <li Lombar¬ 
dia *, Milan, a Piazza Fontana ; latest date of entry: June 30, 1913. 

August. Potenza (Basilicata). — Live Stock Show. 

October. — Live Stock Show of the Valsassina organised by the «Comizio agrario > of 

Lccco. Nov. 1-15 Florence. — Horticultural Exhibition (Chrysanthemums, Fruit, etc.); 

apply to the President of the Commission, 17 Via Bolognese, Florence. 

1914 . March-November. Genoa. — Exhibition of Colonial Agriculture. 

United Kingdom. 

1913 . Sept. 30-27. London, Royal Agricultural Hall. — Twentyfirst Annual International 
Exhibition of the Grocery, Provision, Oil and Italian Warehouse and Allied 
Traders. Secretary, H. S. Rogers, Palmerston House, Old Broad St., London E. C 

Union of South Africa: Natal. 

1913 . June 6-7. Vryheid. — Show organized by the Vryheid Agricultural Society. 

June 20-21. Greytown. Show organised by the Umvoti Agricultural Society. 

Uruguay. 

1918 . October. Tacuarcmbd. — Second National Agricultural and Live Stock Show. 

International Competition of identification marks for cattle, goats, sheep and pigs, or¬ 
ganised by the Government of Uruguay. 27000 frs. are to be given in prizes and a 
sum not exceeding 370.000 frs. is offered by the Government for the purchase of the 
best system. 

461 - Agricultural Congresses. 

A iibtria: Bosnia-Herzegovina. 

1915 Serajevo. — Sixth International Ornithological Congress. 

Belgium. 

1918 . July. Ghent. — International Congress of the Wine Trade, organised by the «Co¬ 
mity International du Commerce des Vinis, Cidrcs, Spiritueux et Liqueurs», 27 Rue 
du Louvre, Paris. 

Aug. 2-3 Ghent. — International Congress for the Prevention of the Adulteration ot 
Food Stuffs. 

Oct. 26. Ghent. — Eighteenth Chrysanthemum Congress on the Occasion of the Inter¬ 
national Exhibition of Chrysanthemums and Fruit. 

France. 

1918 . June 5. Perigueux. — First Congress of the National Union of the Horticultural Societies 
of France, 

Juno 16-20 Paris International Forestry Congress, 

1914 . Sept 4-1 1. Havre. — Congress of the French Association for the Advancement of Science 

Russia. 

1914 . St. Petersburg. International Agrogeological Congress. 

Spain . 

1913 . Oct. 15-23 Madrid. — International Congress of Hydrology, Chimatology and Geology. 

1915 . Madrid. — International Congress of Colonial Agrocnomy. 

1915 . April. Madrid — Second International Soil Congress. 

Switzerland. 

1918 . July 6-9 Glaris. — Annual Meeting of tljc Swiss Forestry Association. 

Aug. 4-7 Sololhum — Annual Meeting of the Swiss Forestry Association. 
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CROPS AND CULTIVATION. 

462 - The Conservation of Snow: its Dependence on Mountains and Forests.- 

Church, J. E., jun (Agricultural Experiment Station, Univu&ity of Nevada): in The 

Official Bulletin of the International luxation Comfits, Vol i, No 6, pp. 15-50. Salt 

Lake City, Utah, December 1912 

Mountain ranges not only receive more snow than plains or valleys, 
but owing to the lower temperatures prevailing on their slopes, retain 
it fora longer period ; they are, however, by their elevation, exposed 
to sweeping winds which dissipate and evaporate the snow, so that 
any means tending to break the force of the wind will also tend to 
conserve the snow, and render it available as an increased water supply 
to the plains and valleys during the summer. Crags arc better wind 
breaks than trees and are found at higher elevations, but since the 
area covered by them is small, it is important not to neglect the less 
efficient substitutes. 

In order to estimate the part played by forests in the conservation 
of snow on mountain sides, a system of surveys was begun in 1909, 
and the amount of srow was estimated at various points by means o£ 
n steel augur and a spring balance on which the amount of snow in 
the augur could be read off as inches of water. The regions studied 
included both the semi-arid and wind-swept eastern side of the Sierra 
Nevada with the ndjacert lowlands, and also the moister and more 
sheltered basin of Lake Tahoe, where forests of varying types and 
densities occur. 

The following is an example of some of the measurements obtained : 


water content 
of snow in inches 

March t April 5 

Base of Mount Rose (5500 feet): — — 

Reafforested area thickly coveted with young 


pines 30 tool high. 5.5 — 

Dotoiesled area dotted with clumps of busies 2.4 — 

Typical sagebrush area . ; . .. 0.6 — 

Summit of Mount Rose (10 800 feet): 

Uniorested lee slope protected from the wind 35.x 37*0 

Forested slope at the timber line.* 41.1 *15.4 


The figures show the value of trees in gathering and conserving 
the snow. At an altitude of 5 500 feet the timbered area had nine times 
as much sndw as the sagebrush area, while higher up the mountain 
side the forested slope had, one-fifth more than the unforested lee slope 
above it, and the difference increased during the interval between the 
two sets of measurements. 

The type of forest also has a marked effect on the accumulation 
and conservation of snow: 
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! A forest of pine and fir with a maximum storage of 12.1 m. retained 0.6 in. on April 20 
A fir forest » » » 11.0 » 2.7 » 

^ A very dense fir forest » » » 10.9 » 0.9 April 25 

in » * with glades » » 16,5 » 3.2 » 

The more open forest of pine and fir gathered more snow but retained 
less than the pure fir forest, but evidently the dersity of foliage is not 
the only factor in the conservation of snow for in the second series of 
measurements the presence of glades in the forest increased the storage 
power to a considerable extent. The ideal forest would therefore seem 
to be a dense one with a maximum number of glades, whose area 
bears such proportions to the height of the trees that neither the 
wind nor the sun can reach to the bottom. As to the kind of tree to 
be used for elevations below 8 000 feet, fir has given the best results, 
while above that height mountain hemlock was most efficient. 

A study has also been made of the increase in depth and density 
of the snow with elevation, and seasonal forecasts of the moisture stored 
in the mountains have been inaugurated which are of great value to 
the irrigator and to the user of water powerJ 

463 - Meteorology In Canada. - Sxupart, R. F. (Dhectot of the Dominion Mclecio- 
logical Service) Reprint ftom the Journal 0/ the Astronomical Society of Canada . March- 
April, pp. 75-87. Toronto, 1912. 

Aftei a historical sketch of the origin ard growth of the Meteorological 
Service in Canada, the writer gives an account of the present scope oi 
its work. 

The headquarters of the Service are at Toronto, the present obsciv- 
atory and offices dating from 1909; there are also 543 other statiois in 
the Dominion at which observations are taken; ard 41 of these scud bi¬ 
daily telegraphie reports to Toronto. The synoptic weather map has been 
adopted as a basis of weather forecasts alid every eflort has been made 
to broaden the field from which observations art obtained, but as the tele¬ 
graph does not yet reach much beyond tbe southern margin of Canada 
the weather map exhibits a vast blark to the northward, and cloud 
observations showing motion of the upper air art* fragmentary ard 
unreliable*. Recently, throigh the co-optration of the United States 
Weather Bureau, a most promising development of the daily weather map 
has been made possible by obtaining a certain mrnber of foreign reports 
as follows: Ireland, Faeroe Islands, Tor cl or, Stornaway, Maliu Head, 
Blacksod Bay, Shetland Islands, Cuxhnver, Vladivostok, Shanghai, 
Lisbon, Azores, Turks Island, Havana, Horololu and Marila, together 
With several United States stations in Alaska, also 12 statiers in Russia 
and Siberia and one in Japan. These reports are received in Toronto at 
about 10 a.m. and together with the reports of the American continent 
are entered on a map of polar projection and show with fair certainty 
the distribution of pressure over the northern hemisphere. Within the 
last few years too, stations have been opened at xo points in the roith- 
land forming a chain from Northern Alberta to the Arctic Sea. and 



sUll HBVblCK 
IHKBOSTItt 
AND 

tflOROBIOLl HiV 


724 son, PHYSICS, CHEMISTRY, AND MICROBIOLOGY 


though at present their reports are transmitted by mail and therefore 
mly serve to extend the isobars of the past month into high latitudes, 
it is hoped that in the not distant future wireless stations will be placed 
in the far North, as reports from such stations would afford most va¬ 
luable data for the preparation of weather forecasts. 

Daring 1911 balloons carrying the Dines Meteorograph were sent 
off with regularity, and of 21 sent up, 12 returned to the central office 
with good records. The heights reached varied from 11.2 to 23 2 kilo¬ 
metres. The isothermal layer was found at an average height of 12.6 km, 
ranging from 16 km, on November 8 to 9.5 km.on December 7, The 
lowest temperature recorded was—70°C at 15 km.on September 9, A kite 
station has been established at Agincourt, and observations of pressure, 
temperature, humidity and wind direction in the free air have since 
been obtained with fair regularity. The highest ascent yet reached is 
2.408 m. (7900 feet) above sea level. 

Newfoundland receives forecasts and storm warnings from the Ca¬ 
nadian Service, but maintains her own Meteorological stations and 
publishes her own weather bulletins. It is expected that before long 
both the Canadian and the Newfoundland reports will be cabled to 
England, where they will be of decided use to the British Meteorologieal 
Office. 

There are at present no storm signal stations, 72 on tidal water 
raid 32 on the Great Lakes. The percentage of verification of forecasts 
for 1911 was 861 and of storm warnings 917. Mariners and fishermen 
pay close attention to storm warnings, while shippers, of perishable 
goods consult the forecasts before shipping; moreover pilots of tmsca- 
worthy craft, such as dredges and barges, at all times of the year, and 
of all vessels during the late autunn, allow themselves to be guided 
from port to port by the meteorological official. 

401 - Application of the Ammonium Carbonate Method for the Determination 
of Humus to Hawaiian Soils. — Rather, J B. Texas Agricultural Experiment 
Station, College Station, Texas - The Journal of Industrial and Rn<>meriu % Chm~ 
t\try, Vol, 5, No. 3, pp. 222-423. Easton, Pa., March 1013. 

The ammonium carbonate method for the removal of day from hu¬ 
mus has given uniformly good results on a number of the soil types of 
the United States, but on exceptional soils, like some of those of Hawaii, 
a slight modification of the method is necessary to remove the clay. 
The modification consists essentially in increasing the amount of am¬ 
monium carbonate to 2 gr. per 100 cc., and heating for one hour, 

05 - The Intensity of Nitrification in Arid Soils. - Stewart, r. Contribution from 
the Chemical Laboratoy, Utah Experiment Station, Logan, Utah, V, & A. Central- 
blatt fUr Bakterioloye, etc. II Abt. Vol. 36, Nos. 10-25, pp. 477 - 49 °* Jena-, 
February 15, 1913. 

The writer discusses the common conception that nitrification takes 
place with groat intensity in arid soils. The discussion of former data, 
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particulaily of Hillard, of Hcadden and of the writer himseli (1), leads 
to the following conclusions. 

The conception that nitrification takes place with great intensity 
in and climates rests primanty upon the obseivcd fact that nitrates 
tend to accumulate in great quantities in certain arid soils. These nitrate 
accumulations always aceur in connection with othei water-soluble salts, 
such as sodium chloride and gypsum. No nitrate accumulations have 
been observed in arid soils free from other water-soluble salts. The 
alkali salts must therefore be intimately associated with the nitrates in 
one of two ways: 1st, they must exert a markedly favourable influence 
upon nitrification; or 2nd, the nitrates, like the other alkali salts, aie of 
remote origii. From the data presented, it seems that the latter concep¬ 
tion is the correct explanation. 

The nature of the material out of which many of the soils of Utah 
and Colorado are formed seems to indicate that the nitrate accumulations 
found in these soils are undoubtedly of marine origin. The alkali occunng 
in many soils of Utah has been, in a large measure, deposited at the 
time of the formation oi the shale; and, on the decomposition of this 
sh ile in the formation of the soil, the alkali has been incorporated with 
the latter. The passage of the water through the shale structure also 
washed out the soluble salts and carried them to the lower-lying laud. 

The presence of the nitrates in the alkali soils of the arid belts, in 
addition to the possibility of ii jury arising therefrom, is of sigf ificaroe 
from othei poirts of view. It is a well known fact that alkali soils a 
year or so before « going bad » produce a luxuriant growth of plants, 
which may be accounted for by the movement of the nitrates up to the 
feeding range of the plants, while a year or so later the salts become 
so coi centratfed as to cause the death of the plants. 

Arid soils are maikedly poor in organic nitrogen, ard yet the crops 
produced are excellent. The soils are not «nitrogen hungry#. Hilgard 
has attempted to account for this apparent anomaly by the assumption 
that *ince the small amount of humus in arid soils is relatively richer 
in nitrogen than the humus in humid soils, this fully compensates for 
the apparent deficiency in nitrogen. An appreciation of the tendency of 
th<* nitrates, formed during the past ages, to accumulate in arid regions is 
suggested as a better explanation of this fact, and as being rot open to 
the mathematical objection that has been raised against Hilgaid's assump¬ 
tion* The writer main tains that there is uo reason to assume that the 
accumulation of nitrates in arid soil irdicates a rapid bacterial action at 
the present time; but that these accumulations indicate a concentration 
of the nitrates already ir the soil formed by slow bacterial action in 
the remote past. The application of the irrigation water has simply 
furnished a medium by which the nitrates may move, or be moved, from 
one place to another. This source of nitrogen affords a clear eapknation 


(i) See No. 775 , B , Apul 19x3; No 897, B June 1913. 


(Ed.). 
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of the fact that in some cases the surface foot of cultivated arid dry- 
farm soils is richer in orgauic nitrogen than is tint of the adjacent 
soils. The nitric nitrogen is obtained by the deep-rooted plants from 
tin subsoil, converted into organic nitrogen by the plant, and then 
added to tin* surface soil by plowing under of the straw. The writer, 
however, fully realises that there is the possibility oi amnmuificatiou, 
nitrification, and even nitrogei fixation taking place, to a certain extent, 
m some alkili soils at the present time; but from the data presented 
lie assumes that the great accumulations oi nitrates found iu many 
alkili soils are of remote origin, being concentrated in their present 
position by the movement of the soil moisture. 

Realizing fully that the term «alkali» must be so extended as to 
include not only the carbonates, chlorides and sulphates, but also the 
nitrates of the alkali metals, and recognizing clearly the source and 
method of nitrate accumulatioi s in American arid soils, the writer 
believes one is in a position to work intelligently toward a solution of 
the problems presented by these unusual accumulations; and that the 
adoption of the methods of controlling the accumulations of alkali at 
the Surface as suggested by Hilgard over twenty years ago, such as 
mulching, tillage and proper drainage, will convert the nitrate scourge 
into a blessing in disguise. 

466 - Movement of Nitrates in the Soil (1). — rousselle, v : in Annates de la 
Science A sronomiqtu, Year 30, No. 3, pp. 97-120. Paris, February 1913. 

A confirmation of Schloesing’s results that no appreciable diffusion 
of nitrate takes place in the soil, but that layers of nitrate are merely 
displaced either downwards by percolation or upwards by the capillary 
current. 

467 - The Bffeot of Toluol and Carbon Disulphide upon the Micro-Flora and 
Fauna Of the Soil. — Gainey, P. £,. From the Twenty-Third Annual Report of 
the Missouri Botanical Garden. Dec. 16, x<)xa. 

The work presented was undertaken to determine whether the theory 
advanced by Russell and Hutchinson (2) was adequate to explain the 
phenomena subsequent to partial sterilisation when applied to local soils. 

The writer gleans from the literature the following evidences regard¬ 
ing such treatment. 

(a) A temporary decrease in total number of bacteria present, 
with a subsequent large increase: Kriiger and Heinze, Masscn and Behn, 
Pfeiffer, Hiltner and Stfirmer, Russell and Hutchinson, Hutchinson and 
Fred. 

(&) An increase in oxidation; Fischer, Hesselink van Suchtelen, and 
DarbisWie and Russell. 


(x) See No. X09, B. Feb. 1913* {Ed,)* 

(2) See No, X4, B. Jon. 19x3; also Russell, B. J.: Recent Investigations at Rotha ta¬ 
sted. — J9. March * 9 x 3 pp. 336-34** (&*.), 
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(c) An increase in ammomfLcatiou: Stormer, Scherp, Eaidlow and 
Price, lipman, and Russell and Hutchinson. 

(d) A detrimental effect upon nitrification : Waringtou, Scherp, 
Ivaidlow and Price, Perrand, Pfeiffer, Wagner, and Russell and Hutch¬ 
inson. 

(e) A beneficial effect upon nitrification: Brailles, Wollny Pagnoul, 
Stonner, Coleman, Eipman, Koch, and Pred. 

(/) A detrimental effect upon nitrogen fixation.: Stonner, Koch, 
Masse® and Behn, aud Koch and associates. 

(g) A beneficial effect upon notragen fixation: Kranskii, Heinze, 
I/ipman, and Pred. 

(h) A detrimental effect upon denitrification: Wagner, Hiltner and 
Stonner, Stoimer, Eipman and Fred. 

{{] In regard to the effect upon nodule organisms: Wollny and 
Nobbe and Richter believed such effect beneficial, while PerotU, Koch 
and Fruwirth hold the opposite view. 

In addition to the above, Hiltuer and Stonner, and Russell and 
Hutchinson have studied with some care the flora, as a whole, prior 
and subsequent to treatment; and they found that certain types were 
detrimentally and others indirectly beneficially affected. Russell and 
Hutchiuson have also studied, more or less, the effect of such treatment 
upon the micro-fauna and, as a result, claim that all types of animal 
life, with perhaps one exception, arc totally destroyed. Pred studied 
certain types of soil organisms in liquid cultures and found that the 
addition of certain strengths of various antiseptics stimulated develop¬ 
ment. The strength varied with different organisms and the stimulative 
effect diminished gradually from the maximum in both directions. 

Prom the evidence brought forth in the experimental work the 
writer draws as justifiable the following conclusions: 

I. That small quantities of carbon disulphide, toluol, and chloro¬ 
form, such as have been used practically and experimentally (0.01-20 %, 
optimum 0.2 % when applied to the soils studied, exert a stimulative 
rather than a diminishing effect upon the total number of bacteria 
present. 

II. That an application of such quantities of carbon disulphide 
and toluol does not have an appreciable effect upon the number of 
types of protozoa present in such soils as have been studied. 

III. That a very marked increase in yield may be noted fol¬ 
lowing such an application when no evident change occurs in total num¬ 
ber of bacteria present. 

IV. That, in the light of the recent work of Koch, Egorov, Good- 
sey, Pred, and others, with results presented in this paper, the theory 
advanced by Russell and Hutchinson to account for the increased yield 
following the application of such chemicals, appears not tenable for 
general application. 

A list of 40 references is appended. 
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468 - Deniirobacterium thermophilum sp. nov.: a Contribution to the 
Life-History of Thermophile Bacteria. — ambro2, a amt charvAi, j tandem 
bakteiioloqiKhen Institul dcr K K bolim techubchui Hodischulc m Frag -Central- 
blatt fui llatimoLogie , tic,, II Abtetlun Vol. 37 , No im, PP 1 10+ ’ hgs. and 
1 plilc leua, Match 8, 1913 

A description is given of a new denitrifying bacterium, Ihmlrobat- 
tenum Ihemophilum, which has been isolated from the soil, and ot ex- 
penmen Is conceding the nature of thermophilous denitrification, which 
process seems not to be confined to nitrates. 

460 - Small Hill Reservoirs for Irrigation. — Brujtini, a i^etn artifice 0 

serbatoi co&truiti in collma. l collcgati fra loio a giadmata, per 1’irrigazione m pia- 
nuia. - L'ltitia Agncola, \car 4, No 7, pp 169-171 2 figs. Piacenza, 1913, 

1 'his paper deals with a senes ot reservoirs (at present three) con¬ 
structed by Prince di Luccdio, Carrcga, on his estate Casino do* Bos chi, 
near Sala Buganza, Parma, Italy. 

The principle on which these constructions are desigicd may be 
adopted in all countiies where arable lands in the plains are near lulls or 
mountains. 

Every hill or mountain is furrowed by small valleyvS in which spring 
or rain water flows, and as such valleys in some places widen ai d in 
others narrow, the plan was adopted of erecting successive bairagcs in 
the narrowest points of the valley, thus forming as many small artificial 
lakes, the arrangement of which, save for their greater dimensions, recalls 
the warping by steps as it is practised in Tuscany and in other countries 
for filling up ravines. 

The base of every barrage is traversed by a a cast-iron pipe provided 
with a vertical slidit g gate. Provision is also made for surface overflow. 
The valley acts as a canal between the successive res avoirs, the lowest 
of which supplies the water for irrigation, and is replenished by the 
upper ones. Thus the separate reservoirs are together equivalent to one 
large one, but have the advantage of costing much loss to build and to 
keep up. 

As for the technical and economical details of the work done, it may 
be stated that the fust leservoir built contains 4)94000, the second X 589000 
and the third 742 000 cubic feet of water. The latter will lie fed by other 
higher reservoirs, one of which is already being built at d will contain 
3 108 000 cub. ft. The cost price per xoo cubic feet of capacity in the 
various reservoirs is the following: 15 yd for the first reservoir, 11 3 / 4 d 
for the second, 1$ id for the tbid and 1$ for the fourth. 

The dams are made of rammed earth laid in layers about 12 inches 
high, and watered, whilst being rammed, with lime water so as get a better 
cohesion between the purtides of earth and greater impermeability to 
water. The base of the inner slope of the dam is twice the height of the 
latter, the base of the outer one being i.5 times the height. The breadth 
at the top corresponds to the formula 3+^(h—3). The dam fa sunk into 
to a depth of 6 feet. 
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Sig. Porzi, the engineer of work, states that these reservoirs have 
nothing to fear from silt, because the water that reaches them is clear, 
coming as it does from catchment basins (about three-quarters of a square 
mile) covered with woods and pastures. Should it, however, be necessary 
to scour the bottom of the reservoirs, it can. be done by allowing the water 
to issue under a head of 6 feet and if j ecessary the mud could be previously 
stirred up. 

The amount of water available in the reservoirs from the middle of 
May to the end of June is 5 933 000 cub. feet. This quantity distributed 
in four times in July and August amounts for each irrigation, lasting 
196 hours, to 1 483 250 cub. feet, to which 0.42 cub. feet per second of 
running water must be added, bringing the total available for each irri¬ 
gation to 1 995 410 cub. ft. 

The following data refer to the construction and cost of the reservoirs: 



Dam 

Reservoir 


Name of Reservoir 

£ 

Dimensions 
at top 

Volume 

£ 


& 

Cost 


I 

Breadth 

n 

1 

1 

J 


ft. in. 


ft in. 

cub. ft 

ft. 

sq. ft 

cub. ft 

€ ». 

( 1 lower (1904-05) 
< 1 ! Rio ! 

Grotto ( 2 upper (1907-10) 

164 

286 

11 6 

165 

210 0 

2035 

109 400 

240 150 

689 

853 

107 640 

494 000 

1589 000 

396 10 

793 0 

3. Eago del Rio Montempo 
(19x1-12) . . . 

263 

* 3 i 

1477 

137 70O 

722 

495 M 

742 000 

396 10 

4. Eago (lei Rio delle Na- 
vette (i9X2-X3> . . . 

492 

19 8 

282 2 

74I 600 

1181 

139 932 

3 xo8 000 

1 586 0 






Totals . . . 

5 933 000 

3172 0 


The price at which the water is sold is valued for all the reservoirs 
at £2 7$ 7d per hour, owing to the considerable increase that has taken 
place in the growing of irrigated forage crops and of tomatoes. This 
price could even be raised if the water were to be used at times out 
of the regular succession and for industrial purposes. 

£ s d 

Considering the net returns at.. . 436 2 8 

and deducting for interest on capital employed . 4 158 xx n 

there remains net £ 277 10 9 


which allows of all the expense being amortized in only io years. 
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470 - Irrigation Experiments in Brandenburg, Germany. — augsiw Un Acker- 

bauwksserungs\erbucb — lllustncrte LandwtrtschnfHuht Zeitun \tar 33, No 14, 
pp. 112-113. liulin, Febumry 15, 1913 

A detailed description of the experimental installation of inigation 
works u* 1911, by the Chamber of Agriculture of thcPiovnice of Bran- 
deiibmg in the exploitation of Jiitcibog, the Propeity ol Hr. Bohnstedt- 
Ealtenhatisci. The cost and the profit of the installation me given, 
as well as the excellent results which have been obtan ed. 


471 - Field Records relating to Subsoil Water. -Me orx,w. o,i/i ihpanmnt 
of Agriculture, Buteau of Soih, Buttehn 98, pp, 40. Washington, lebruary 1913. 

In the semi-arid legions of the United States which have been made 
productive by the adoption of the dry-farming system, large yields of 
crops are obtained with ati apparently totally in sufficient moisture supply 
in the shape of an ai nual rainfall of 15 inches; a^d the present bulletin 
sets forth the result of an enquiry into how far this 11 sufficient rainfall is 
supplemented by an underground water supply. 

In South Dakota the soils are derived from the underlying clays and 
shales, and where the latter are exposed in wells, railway cuttings, etc., 
they are moist almost to the point of saturation, and the moisture in¬ 
creases uniformly with the distance from the surface, suggesting a subter¬ 
ranean rather than a superficial source of supply. The whole district may 
be looked upon as an artesian area with a catchment aiea on the Eastern 
Slopes of the Rocky Mountains, whence the Dakota sandstone conveys the 
water to South Dakota, the water gradually leaking into and through the 
overlying clays and shales. The rate of percolation and seepage cannot 
be accurately stated pending systematic observation, but it has been 
provisionally estimated at over 12 inches per annum —sufficient to sup¬ 
plement the 15 inches of rainfall and produce an abundant crop. 

Another portion of the Region of the Great Plaii s was studied in 
South-Weslem Kansas, and a detailed description of the ground-water 
condition is given. The conclusion is drawn that the district is underlain 
by a reservoir of moisture flowing eastward, and derived both from the 
local rainfall and from catchment on the mountains or higher parts of the 
plains. The water table occasionally comes to the surface and gives rise 
to perennial streams and peimanent ponds, but though within reach of 
the surface by capillary movement, it usually lies at an average depth of 
30 feet, and may be considerably lowered by excessive use. A provisional 
estimate was made that 6 to 8 inches of water per annum would rise 
from the underground supply and be available for plant growth. 

It would be difficult to overestimate the importance of these result?, 
for the areas where the subterranean movement and supply of water are 
indicated coincide with those where dry-farming has been most success¬ 
ful, and it may be inferred that there is a dose connection between 
the two phenomena. Moreover, if this be the case, it will also explain why 
the system yields such far less satisfactory results when applied to other 
parts of the world where different geological conditions obtain. 
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472 - Experiments in Subsoiling at San Antonio. — Hastings, s. h. and ehiecr, 
C. R.: in V. S>. Department of Agriculture, Bunou of Plant Industry, Circular 114, 
pp. 9-14. Washington, February 1913 

Experiments were carried on tor three years in a semi-arid region 
of Texas to estimate the value of subsoilir g to the crops. In no instance 
was the difference in yield significant, nor was the moisture content of 
the soils increased. 

473 - Dry Fanning. - Hjem>erson G S.. m 7 he AgtauUwaJ Journal of India, Vol. VIII, 
Fart 1, pp. 41-46. Pusa, January 1913, 

A gereral survey of the diy-faimirg corditiors in the semi-arid 
districts of the United States, with a discussion of hew far the system 
might be epplied to similar regiors in Irdia. 

474 - Nitrogen-Enrichment ol Soils: Clover as a BCanuiial Agent. - shuit, f. t, 

Rcpoit of the Dominion Charusl - Appendix to the Report of the Minister of Agn- 
cuUute, Experimental Farms , Reports foi <he Year endin 1 Match 31, 1912, pp. 139-171 
(144-146) -f" fi g 1 Ottawa, 1912 (1913) 

This article describes an experiment instituted to determine by 
direct analysis of the soil the amount of nitrogen that might become 
part of it through continuous growth of clover, the soil at the outset 
being a poor one. 

The plot set apart for this work was, in the early spring of 1902, 
dug out to a depth of 8in, and the excavation filled in with a well-mixed, 
light, sandy loam; the subsoil was sand. At the outset the plot was 
dressed with superphosphate at the rate of 400 lbs. ard muriate of potash 
at the rate of 200 lbs. per acre ; no ritrogen was given, but the soil was 
watered with a solution of "litragin " ; lime at the rate of 1 ton per 
acre was worked into the soil in the sprit g of 1909, as the plot was show¬ 
ing signs of sourness. 

The first seeding of red clover was made in the early spring of 1902 
and a very fair catch obtained ; the plot has been in clover continuonsly 
since that date; the crop was cut as occasion seemed to require through¬ 
out the season, tne plants not being allowed to goto seed, and the 
material was allowed to decay on the soil; every second year, the plot 
was dug over and resown. From time to time, the soil has been sampled 
and its nitrogen-con ter t deteimit cd ; the rest Its arc tabulated as folic ws : 


Nitrogen-Enrichment of Soil due to the Growth of Clover 


Before experiment 

Date 

of 

Collection 

13-V-02 

Nitrogen 

Percentage Tte. 

in per acre to 

Water-free a depth 

Soil of 4 in. 

0.0437 533 

After z years 

I f-V -04 

0,0580 

708 

» 4 » 

15-V-06 

o.ofioS 

74 * 

» 5 * 

30-V-07 

0.0689 

841 

1 6 » 

23-V-08 

00744 

908 

» 7 » 

4-V-OQ 

0.0750 

9*5 

» 9 1 

5 -V-II 

0.0^24 

T005 

» 10 » 

22-V-ia 

0.0856 

1044 

Increase in nitrogen due to to years’growth 

0.0419 

51X 


MANUBE9 

%ND 

MANUBXN0. 
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During the io years of the investigation, the soil gained, simply from 
the growth of clover, on an average 50 lbs. of nitrogen per annum, 
or had doubled its nitrogen-contetit. The value of these data, obtained 
under conditions considered too unfavourable or disadvantageous for pro¬ 
fitable fanning, is obvious. The inevitable losses in humus and nitrogen, 
consequent upon the rccessary cultivation of the soil when growing crops 
other than those which put the land in sod, are also discussed, with a 
view of emphasizing the necessity for the adoption of a rotation which 
includes the periodic growth of clovers and grasses. 

475 - The Effect of Sulphate of Ammonia on Phosphatic Manures used for Oats. — 

Mitscherlich, E. and SimmerMaches, W. Mitteilungen aus dem landw. Institute dqr 
University! Kdnigsberg, Abteilung fiir Pflanzenbau. — Die Landwtrtschaftlichen Vcr^uchs- 
stationen , Vote. XXXIX and XXXX, pp. 71-96 4 * fi 8 * 4 * Berlin, 1913. 

This article describes experiments on the solubility of bicalcic and 
tricalcic phosphates on the addition of other salts, and especially of am- 
moiuum sulphate (I), and pot-culture experiments with oats (XI). 

I, — z gr. each of bicalcic and of tricalcic phosphate were shaken 
up for 10% hours, at a temperature of 30° C., with one litre of distilled 
water through which a current of carbon dioxide was kept running. The 
operation was carried out in ftfitscherlich's apparatus (Riihrapparat). 
To a certain number of bottles were added at a given time equivalent 
amounts of various salts, as shown in the following table, which gives 
the results of the experiments: 


Substance employed 

1 

Phosphorus 

pentojdde 

dissolved 

Increase (4-) 
or 

decrease (v~) 

produced 
by the 
addition 
oithevaiious 
salts 

Relative 
increase 
or decrease 
as compared 
with 

th* controls 





% 

% 


% 

2 gr. bicalcic phosphate 

18,00 

— 


— 

X 

» 

X 

-{-10 gr. ammonium nulphn te . 

29 . 5 X 

•4 11.5L 

+ 

64 

1 

<1 

» 

> 

-f-8.y * » chloride « 

26,51 

+ 8.51 

+ 

•17 

* 

» 

> 

4 - 10.76» sodium sulphate. . • 

30.68 

4- 12.68 

+ 

70 

X 

X 

» 

+ 13.0a » calcium » (gyp¬ 
sum) . 

13.67 

— 4-33 

— 

*4 

» 

» 

» 

4 - 26.16» magnesium sulphate 
(hydrated). 

28.12 

4- *042 

4. 

58 

2 gr. tricalcic phosphate 

7.16 

— 


— 

> 

» 

1 

-{-13.2 » calcium sulphate (gyp¬ 
sum) . 

5.30 

— 1,86 

— 

26 

» 

» 

» 

-{-10 * ammonium sulphate . 

14.44 

4 7,28 

+ 

102 
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The amour t of phosphorus pent oxide dissolved was only diminished 
by the action of calcium sulphate ; all the other salts increased it, espe¬ 
cially ammonium sidphate. It is very probable that this property of 
increasing the solubility would also be shown, though to a less extent, 
in manuring experiments, since it has already been found that the appli¬ 
cation of ammonium salts greatly promotes the assimilation of slightly 
soluble phosphates. It may therefore be concluded that the use of these 
salts would increase the yield, when the factor phosphorus pentoxide 
is present in a relatively minimum proportion. 

II. — In the pot-culture experiments, when the other nutritive 
principles were present in a soluble condition and in sufficient quanti¬ 
ties, the addition of about 16 gr. of soluble salts per 6100 gr. of sand per 
pot, increased the solubility of the phosphorus pentoxide present in the 
minimum quantity; the minimum of calcium compensated for by the 
addition of gypsum was 3 gr. in the case of bicaldc phosphate and I gr. 
in that of tricalcic phosphate. The addition of only 0.5 gr. of ammonium 
sulphate brought about a further increase of the crop and a larger assi¬ 
milation of phosphorus pentoxide. At the same time, the addition of 
an excess of ammonium sulphate as compared with the amount used 
in practical agriculture caused injury to the vegetation. 

On. the other hand, the addition of sulphate of ammonia after a treat¬ 
ment with superphosphate ard basic slag produced no increase in the 
utilization of phosphoric acid by the oats; and in a loam soil, susceptible 
to phosphatic treatment, it did not increase the solubility of the phos¬ 
phoric acid present, nor indeed hinder the degradation of the soluble 
phosphoric add given as a manure. 

The writers propose, in future experiments, to eliminate the action 
of nitrogen, as well as the add chemico-physiological reaction of the 
salts in question, thereby isolating the solubility phenomena and their 
effects. 

476 * The Soluble Silicic Acid in Basic Slag and Its Influence upon the Deter¬ 
mination of Citric-Soluble Phosphoric Acid. — Popp, m. (Ref.), Contzew, j., 

Hofer, H. and Mkntz, H.: in Miticilms' det landwirtschaftlichen Vcrsuchs-Staiionen, 

Vols. EXXIX and EXXX, pp. 229-278. Berlin, 1913. 

The writers attribute the difficulties in the analysis of basic slag to 
a want of an accurate knowledge of its chemical composition. They 
confirm the belief that the precipitation of the so-called " injurious " 
silicic add should be attributed to a deficiency in soluble iron. If, on 
the contrary, there is a large amount of the latter present, the colloidal 
silidc add remains in solution in the alkaline liquid. The piedpitation 
of ferrous sulphide, due to the addition of ferric dtrate, can be preven¬ 
ted by a weak oxidizing agent. 

The writers therefore propose the following method; to 50 cc. of 
dtric extract should be added 25 cc, of ferric dtrate solution, 10 cc. 
oxygenated water at o. 3%, and 25 cc. of magnesia mixture. 

The article contains detailed directions, comparisons with other 
methods, and in conclusion, deals with the analysis of Writer phosphate. 
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477. - The Value to Plants of Potash Derived from Felspars. — blanck, e. 

Arbeit aus Jem agrikultur-chcmischen Institut der Universit&l Bieslau, Journal f Ur 
Landmrtschafti Vol. XI*I, Part I, pp, 1-10. Berlin, 1913. 

Analyses and culture experiments. The writer gives further evi¬ 
dence that mica is a better source of potash than felspars ; and con¬ 
cludes that the facility with which the latter decompose, thus supplying 
potash to plants, is in direct proportion to their potash ard soda content, 

478 - The Fertilizing Aetion 0! Sulphur (i). — Dimolon, m. a., in Ccmpus Rtndus 
des Stances de I'Academie des Sciences , Vol. 156, No. 9, pp. 7 S 5 - 72 8 * Patis, 
March 3, 1913. 

More experiments showing that sulphur is converted into calcium 
sulphate in the soil, and that the phenomenon is of a biological nature. 
Further that its fertilizing action is due partly to its effect on the soil 
bacteria, and partly to the chemical properties of the sulphuric acid which 
is formed gradually and which not only supplies sulphur to plants but 
also helps to dissolve mineral elements in the soil. 

479 - The Relative Manurial Value 0! Kile Water and Sewage. — i,ucas, a.: in 
The Cairo Scientific Journal , Vol. VII, No. 76, pp 1-9. Giza. Egypt, January 19 13, 

Sewage in Egypt may be looked upon as Nile water enriched with 
special plant foods that are deficient in the soil, and therefore in a rain¬ 
less climate its application to the soil forms an ideal method of disposal. 

480 - Manuring Experiments in German East Africa. — Benefit uber die in 

Deutsch- Ostafrika aus Mitteln des Kali- Propagandafonds im Jafire 1911-12 ausge- 
fttlirten Dun gungbver.suche. — Diin ym^svet such e in den Deutschm Kolomen (published 
by the German Imperial Colonial Office), pp. IV-J-7I. Berlin, 1913. 

A resolution adopted oi> April 3, 1911, by the German Imperial Par¬ 
liament provided that a part of the funds voted for the furtherance of 
the consumption of potash salts should be devoted to manuring experi¬ 
ments in the German colorics. This preliminary report contains ihe 
first data collected by the Government agricultural consultii g expert 
of German East Africa. 

The question of the use of manures in German East Africa is new, 
owing to the supposed abundance of nutritive substances in the soil, 
and to the continuous character of the principal cultivated plants (rubber, 
palms, coffee, sisal, etc.), considered analogous to that of European for¬ 
est trees. 

It is as erroneous to consider the soils of German East Africa very 
rich as it is to consider them the reverse. I11 reality there are both Muds, 
with a prevalence of medium soils, on which it is not possible to continue 
for a length of time growing impoverishing crops. Consequently the 
problem of returning plant food to the soil must be faced. 


£<U. 


(1) See No. 234, B. March. 1913. 
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The following three analyses are characteristic: 



IHuxnus 

TJimt 

Nitrogen 

Potash 

Phosphorus 

pentoaride 


per cent. 

per cent. 

percent. 

percent. 

per cent 

Alluvial soil. 

0.57 

8.12 

O.IO | 

145 

O.II 

I*ight gray soil. 

0.06 

O.OI 


0,20 

O.03 

Red soil. 

O.IO 

0,20 

H 

0.30 

0.05 


It is also to be remembered that the heat and moisture of the tropics 
favour an active decomposition of the nutritive substances, and that, 
especially in light soils, these get washed out by the violent tropical rains. 
Besides, growing annual and perennial plants together leads to an intense 
impoverishment of the whole soil. Thus, farming based on manuring 
becomes a necessity, save for the most favoured localities, and as the gen¬ 
eral use of farmyard manure is impossible, artificials must be resorted 
to, with the exception of cases in which green manures are used. As 
for the plan to be followed, an analysis of the soil is no sufficient guide, 
but experiments in the various estates must be made, considering also the 
greater cost of mauuring tinder the proposed conditions. It is consid¬ 
ered that in order to secure fairly reliable data the experiments must 
be repeated for five years in an absolutely uniform manner. 

In the experiments which were started in 1911-12 on private plan¬ 
tations, and which included : 14 for rubber, 7 for coffee, 1 for cacao, 14 
for coconuts, 1 for sisal, 16 for cotton, 10 for maize, 4 for cereals, 6 for 
potatoes, 3 for lucerne, 7 for pastures, 4 for vegetables and 2 for beans, 
and at the Government Experiment Statious 3 for cotton and 3 for maize 
in rotation, the scheme of at least five series of plots, the so-called dif¬ 
ferential manuring, based on Liebig's law of minima, was followed: 

t. Not manured! 

2. Phosphoric add. 4 nitrogen. 

3. Phosphoric add 4 * potash. 

4. Nitrogen 4 * potash. 

5. Phosphoric add -j- potash nitrogen. 

These fertilising elements were applied under the form of chloride 
of potash containing 56.8 per cent of potash, of double superphosphate 
containing 40 per cent, of phosphorus pentosride, and of sulphate of am¬ 
monia containing 25 per cent, of ammonia. 

A double set of plots in six series may be arranged as follows: 


□ 

3 

5 

7 

9 

□ 

2 

4 

6 

8 

10 

tz 


I. On one line. 
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fl 

3 

5 

fl 

fl 

3 

■ 

10 

B 

2 

fl 

■ 


11 . On two lints. 


Lastly the following doses are recommended: 


Crop 

Area 

of plot 

Chloride 

of potash 

Double 

super¬ 

phosphate 

Sulphate 

ot 

ammonia 


acre 

lbs. 

lbs. 

lbs. 

Cotton.. 


53 

06 

8S 

1 

Maize and tobacco. 

7 s 

22 

22 

H 

Cereals and rice. 

1 

78 

«> V2 

33 

55 

Potatoes and beets.| 

78 

ib y % 

22 

H 

Beans.j 

V* 

*6 Yi 

88 H 

*3 

Vegetables.| 

V40 

s Yi 

4 % 

«3/4 

Coffee (1 to 3 years) *.! 

78 

XI 

22 

22 

» (3 years).! 

78 

x? Yl 

33 

33 

Manihot Qlaziovit (under 2 yeais). , . . 

* 78 

II 

22 

22 

» (z years old). 1 

1 78 


33 

33 

Kapok (under 3 years). 

3/8 

22 

| 

H 

14 

» (3 years old). 

3/8 

33 1 

00 

00 

Coconut and oil palm (under 5 years). . 

74 

* 5 % 

31 

st 

* (S years old).. . 

74 

12 

44 

44 

Cacao . .. 

1 30 plants 

3 % 

5 !4 0® 

1 r 02 

Sisal. 

a era 

33 n *- 

44 lbs 

44 »». 

Fruit trees and vines.* . . 

5 plants 

3 Yt « 

3 % <» 

0 ^ 02 

Pasture. 

1/4 acre 

22 lbs. 

22 lbS. 

00 lbs. 

Clover, lucerne. 

| x /» » 

*5 Ms » 

31 * 

55 » 


The paper reports the results obtained the first year, from whidi 
no conclusions can as yet be drawn ; the programme of the experiments 
to be carried out in 1913 is given. The appendix contains further prac¬ 
tical instructions for carrying out the experiments and the forms for 
the tables of results. 
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481 - Soil Improvement near Borne, de angbus d’ossat, g : in Atti della 

Reale Accademta del Lincei, Year CCCX, v - ol. XXII, Part 4, pp aib-232, Rome, 

February 16, 1913. 

This is a report upon laboratory experiments conducted with a view 
to finding the best admixture for «pozzolanella» soils (namely the upper 
layers of pozzolana), which are frequent in the Roman Campagna. The 
velocity with which water ascends in these soils, their capacity for water 
and their rate of drying were determined. The same determinations 
were made for earthy tufa (often lying under pozzolanella), for marl from 
the Vatican hill, for mixtures of pozzolanella and tufa, pozzolanella and 
marl ( J / 4 by volume) and pozzolanella, tufa and marl. It was found 
that marl is much more effective than earthy tufa in rendering pozzola¬ 
nella less permeable to air, cooler and capable of retaining moisture 
longer. But only field experiments will prove if the admixture of marl 
applied to pozzolanella soils intended for meadows will be economically 
advantageous, and if so, to what extent. 

482 - Causes affecting the Loss and the Retention ol Water Vapour by Plants. • 

Leclerc do Samos : - in Revu^Genirale de Botamque, Vol. 25, Nos. 290 and 291, 

pp. 49-83 and 104-122. Paris, February 15 aud March 15, 1913, 

While authorities have differed greatly as to the degree of importance 
to be attributed to various factors influencing transpiration, such as light 
and temperature, the phenomenon has beeu considered in most cases to 
be intimately connected with the presence of chlorophyll, and the vari¬ 
ations observed in the late of loss of water vapour under different 
conditions have been ascribed to purely physical causes. But physical 
causes are insufficient to explain the results obtained, ar.d someinterral 
physiological causes must be considered as well. Of these the chemical 
composition of the cell-sap may play some part; but the variations are 
so small that they could produce but little effect on traspiiation, and 
the author was led to examine with special care the permeability of 
the cell membranes. 

Starting with some preliminary experiments on the transparent 
leaves of EloAea, filaments of Spirogyra, and thick sections of ivy leaves, 
he observed the permeability of the protoplasmic membranes of the cells 
by means of the penetration of weak solutions of cosine. He found 
that this varied with the temperature aud with the light intensity. This 
would account for the usual acceleration of the transpiration process 
in plants exposed to direct sunlight or to high temperatures; but any 
cause which would tend to contract the protoplasmic membrane, in¬ 
dependently of the external conditions, would also render it less permeable 
and reduce transpiration. This fact was verified 1) by exposing some 
detached ivy leaves to the rays of the sun for 10 minutes, and a) by 
causing them to absorb solutions of high osmotic power and then placing 
the ends of their stalks in water and comparing them with other leaves 
whose stalks had been dipping in water all the time. In both cases the 
subsequent rate of evaporation of the treated leaves was considerably 
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less thai that oi the untreated leaves, though all the external conditions 
for the two sets of leaves remained the same. 

Anaesthetic-, such as ether ai (1 chloioiorm, also had « preliminary 
retarding effect o> tianspiratior both in light and in daila css; this was 
followed by a gradually increasing loss of water vapoiu, corresponding 
to the scLtmg up of pathological coi dihons ii the cells by the anaes¬ 
thetic; as the cells died the membranes lost all power of withholding the 
wn ter. 

The lelatioi betwcei trai spiration and the presence of chlorophyll 
was stlichee* by comparing the grcei and the colourless leaves of varie¬ 
gated plnnls under different couditioi s of light and heat. Loaves placed 
m sunshine, n diffused daylight, 01 in higher temperatures, all losl more 
water vapour thai similar leaves in the shade, m darkness, or in lower 
temperatures respectively, but the ratios of the losses were approximately 
the same whether chlorophyll was prcsei t or not. And though the green 
leaves showed themselwes rather more sensitive thai the colonilcss 01 es 
to variations in the external conditions, the fact that all the leaves 
behaved in the same general way proved that the presence or absence 
of chlorophyll could not be the controllii g lactor in transpiration. 

Lastly, a study was made of transpiration in suc'culei t plant*. In 
such plants water vapour is emitted only from the peripheral parenchy¬ 
matous cell* lying immediately below the epidermis, and in order to 
further reduce traspiration the membrane of these cells is almost im¬ 
permeable, o that variations in temperature and light have a greatly 
reduced effect. 

4^3 - The Effect upon Plants of Boron Compounds (i) - iiasclhoif, e Mittui- 

unj4 <ler Luxlw Veisuchsst ition m Hatleshangen (Kun& Kassel). Die Landwntschaft - 
hchtn Venudu at town, VoK LXXIX ami T V XXX, pp wg PQ. -f- tables IV -VII, 
Beilin, iox w 

A critical review oi the literature existing on tlu,s .subject and of 
exjK'rimciits in growing maize and French beaut, in solutions, and beans 
and onls in soil. 

The writer comes to the following final concltisions : 
r. flutters' observations as to the formation oi spots on the leaves as 
a result of the action of boron are confirmed; these spots occur even 
with a minimum quantity of boron in the solution in the soil, but no 
injurious effect upon the yield has been recorded. 

a. The injurious effect of boron is clear; the tipper limit of boron in 
solutious is probably I mg. per litre; this amount as borax increased the 
yield of French beans, though it had a bad effect on the appearance 
of the plants; under the form of boric add, it had injurious effects cm the 
yield also; larger amounts were decidedly harmful; 1.15 mg, of boron in 
X litre of nutritive solution had also clearly injurious effects on maize. 


W. 


(*) tee No. 3$, B. Jan. 1911 
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3. In cultures in soil, img. of boron in 8 kg. of soil, i.e. 0.00001 per 
cent., hid no bad effect upon the beans when applied in the form of borax, 
although it was injurious in the form of boric acid; in every case larger 
quantities were harmful. The preceding experiments suggested higher 
limits. 

4. Some experiments, however, seemed to show a favourable influence 
upon the bulk of the crop, which is to be attributed to the stimulant 
action of these substances; but the limit for this beneficial action is 
below 0.00001 per cent, of the soil. 

5. Although some experiments have shown that the action of boric 
acid was more injurious than that of borax, further experiments are ne¬ 
cessary to decide whether this was due to the idiosyncrasy of special 
plants, as in general the effect of the two compounds is equal. 

6. The assimiliation of boron, whether from solutions or from the 
soil, usually depends upon the amount present; it appears to be depo¬ 
sited in the stems and not in the grain. 

7. Although the exterior effects shown by the spots on the leaves 
seemed alike in different plants, the action upon the yield was different; 
perhaps the discrepancies between the results of present and former 
experiments may be attributed to this fact. 

484 - Solatium Chimeras. — Marchai., E.: ill Annales de Gembloux , Year 23, No. 3, 

pp. 121-129. Brussels, March i, 1913, 

Winkler (1) has shown that when reciprocal grafts of nightshade 
and tomato are art back to the point of union, composite buds may 
arise which develop into individuals exhibiting a curious mixture of the 
characters of the two associated species. 

During 1912 the writer repeated Winkler's experiments at Gembloux. 
proceeding as follows; nightshade (Solanum nigrum var guineense) and 
tomato (Solanum Lycopersictm) plants were raised from seed sown in 
January, the plants being hardened off as much as possible before the 
end of April. The stem of the tomato was then cut 15 to 20 cm.(6 to 8 in.) 
from the earth level, leaving 4 or 5 leaves on the plant. The stems of 
the nightshade were cut in the shape of a wedge not less than 3 cm. 
(x.2 in.) long, and all the leaves were removed. The wedge-shaped stem 
was then fitted into a corresponding v-shaped cut in the tomato plant, 
and the two were bound together. After 15 to 20 days the tissues were 
completely united, and a transverse cut then made about 1 cm. (0,4 in.) 
from the top of the stock, leaving a rectangular piece of nightshade fused 


(1) H. WinbXsr: Ueber Propfbastarde und pflanzlicbe Chim&ren (Ber. d. D. Bot, Ge* 
sellsckaft, Bd. XXV, H. 10, 1907). 

ID.: Solanum tubin%ense f ein echter Propfbastard zwischen Tomate und Nacbtschatten 
{Ber d. D. Bed. Gsselkchaft, Bd. XXVI, H. 8,1908). 

I»,: Weitere Untersudiungea fiber Propfbastarde (Zedtschr. f . BotaniK Bd. I, H. 5,1909). 
ID.; Ueber die Nachkommenschaft der Solanum Propfbastarde und die Cbromosomen- 
gahlen ihrer Kdmzellen (ZeU$chr\ /. Batdnik t Bd. II, H. 1, 1909). {Authors note)* 
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into the tomato stem. A large number of adventitious buds were im¬ 
mediately formed round the top of the cut stem, and in almost all cases 
they presented either pure tomato or pure nightshade characteristics 
according to their position; but amongst the 30 plants ut cut observation, 
three cases of chimera were obtahed. Where they occurred the other 
shoots were removed so that the monstrous shoots should bu c fit by the 
entire vigour of the plant, ard they developed into forms such as have 
been described by Winkler. 

One, belongij g to the so-called sectorial type, appeared to consist 
of the longitudinal fusion of the two species, for on one side cf the 
plant the leaves were all pure tomato, while on the other they were all 
pure nightshade, ai <1 the* line of demarcation was sharply dcfii fed all 
down the stem; in the* one or two cases where leaves sprang from the 
poirt of fusion of the* two sides of the 1 stc*m, these leaves we*re divided 
aloi g the mid-rib, or 01 c side* icproducii g tomato, ard cm* the other 
nightshade characteristics. At a curtail height, the stem split into its 
two cr stitts at parts which then dissociated completely. The nightshade 
flowered and fruited profusely, but the* orgai ism died before* the tomato 
side luid developed ai y flowers. 

O11 sin other plai t, there arose two buds in such ii timatc coi tact 
that they appe-ared to spring from a common origin; as the* stock was 
dying a cutting was made* of the* buds, and later, the* two individuals 
were sc-jKirated. They both belonged to the periclii al type of chimera, 
and one of them resembled the Solamm Koklreuterianum of Winkler. 
In general appearance the* plant was very like a tomato, but the leaves 
were more simple, and the 1 p’ai t was glabrous. It did not, moreover, 
possess the aroma of the tomato. Flower buds were formed, but did not 
open, and the luxuriance of the vogetatioi was marked. The twin bud, 
as well as a single bud on yet another plant, developed into the Solamm 
Ganinerianum of Winkler. Tin* leaves were simple*, very irregular in 
sh;qx* ai <1 surface, almost glabrous, and without the aroma of the tomato. 
The* apices all tended to aim* over, causing a kind of twist of the stem, 
and the intensity of the colour oflcn varied between the* depressed and 
raised portions of tlu* surface. The* whole* appearance suggested a lack 
of harmony bo1wec*r the two symbiotes, and this was kune* out on the 
physiological side by a greett lack of vitality. No flowering took place, 
but Winkler obtaii ed fle,we‘is and seeels from his specimens and the* latter 
reproduced pure 1 igktshnele plants. 

Cuttings were* made of all these chimeras, and will be submitted to 
further experiments during the present season. 

485 - On Some Vegetative Anomalies of Trifolium praiease. - Kajaots, b. 
in ZeUsckrift fUr Induktivo Abstammunu$- und VererbunfiMte, Vol 9, Paris 1 ancl 2, 
pp. in-133 1 Berlin, February 1913 , 

The writer speaks of the fasciation aud yellowing (chlorosis) observed 
in red clover and finds a connection between these two phenomena. 
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486 - Self Coloured Violet Seeds of Pisum arvense. — kajanus, Birolr : in 
FUhhngs Landmrtsphafthche Zettvng, Year 62, Part 5, pp. 153-160. Stuttgart, 
March i, 1913. 

From a variety of field pea {Pisum arvense), wliose seeds were grey 
with violet spots, is derived a variety in which the violet colour is con- 
tiauous over the whole or part of the integument, or is present in the 
form of stripes. For the latter variety the writer proposes the name 
obscuraium. The violet colour is due to a pigment dissolved ia the cells 
of the palisade layer. From his cultures and observations (1909-1911) 
the writer concludes that: 1) the appearance of the violet coloration 
over the entire integument of the seeds of P. arvense , is a modification 
arising especially in spotted varieties; 2) this modification arises spon¬ 
taneously, and is not due to any special external influence; 3) the fre¬ 
quency of the occurrence of self-coloured violet seeds can be increased 
in single plants by the separate sowing of such seeds. 

48 1 - Influence of [Green ^Manuring upon Germination of Seeds. — Report of 

the Director , 1911-1912, University of Wisconsin Agricultural Experiment StaHon, 
pp. 26-27. Madison, Wisconsin, January 1913. 

In 1911 a southern student at the Wisconsin Agricultural College 
reported the failure of some ten acres of cotton to germinate, where it 
had been sown immediately after ploughing under green clover. On 
the other hand, on a similar field planted with the same seed, but which 
had not been green manured, normal germination occurred. Professor 
Hoffmann has accordingly begun a study of the effect of green manu¬ 
ring upon the germination of seeds subsequently sown. Ir pot tests in 
the greenhouse he has incorporated with the soil an amount of green 
dover corresponding to that applied under field conditions, and has then 
sown various seeds, in all cases sterilizing one series of pots, while 
another was allowed to remain in a normal condition. 

“ It has been found that the decomposition of the dover somehow 
affects cotton seed, but does not have any material effect on the 
germination of com [maize], wheat, and clover. Two experiments 
conducted with flax have, however, shown a similar detrimental effect 
to that produced on cotton. The results so far secured indicate that 
the decomposition of green manures results in the reduction of the 
oxygen supply and an increase in the carbon dioxide present in the 
soil atmosphere. It is thought that this change in gaseous content of 
the soil prevents the germination of the cotton and flax seed, which 
contain a high percentage of oil, and so require more oxygen for ger¬ 
mination than such seeds as com, clover, and wheat. ” 

488-Effect of Fertility upon Variation and Correlation in Wheat. — mybrs, c. h,; 

in Proceedings of the American (Breeders’ Association , Vol, 7, pp, 61-74, Washing¬ 
ton, 1912. 

A summary of the results obtained by other experimenters in this 
subject followed by an account of the Writer's own work on a mixed pop- 
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ulation of Dawsoi/s Golden Chaff. His results indicate that variation 
is greatest on the poorest soil, but more data must be accumulated be¬ 
fore any definite conclusions can be drawn. 

4&<) - XeniS in Wheat. — Blaringht.m, 1„. in Comptes icndusdc l*Acadt fine dcs Sciences^ 

Vol. 156, No. 10, pp. 802-801 Pans, March 10, 1013. 

Cases of xenia were observed in wheat when 1) Trihcum durum 
and 2) Triticum turgidum gentile were used to pollinate T. vitlgare lu - 
iescens . The hybrids of the second cross exhibited characteristics more 
accentuated than those of either parents and n hybrid-mutation ap¬ 
peared to have occurred. 

490 - Heredity Of a Maize Variation. - Collins, O. N.; U. S. Department of Agrtm 

culture. Bureau of Plant Industry , Bulletin No. 272, pp. 23, Washington, January T913. 

During the harvest of 1909, a single white car of com was obseived 
in a field of Yellow Dent maize at Waco, Texas. Fiom the general 
circumstances it appeared extremely likely that this might represent a 
mutation rather than a chance admixture, and the case was further 
investigated. 

The seed from the albitiistic ear was sown in 1910 ; one self-pollinated 
and two reciprocal cross-pollinated cars were obtained. Beside this, pollen 
from one of the parents used in the reciprocal cross was taken to 
pollinate three cars of White Dent, and one of another white-seeded 
variety named Hopi. 

The seeds thus obtained were sown in 19x1, the plants were sclfed, 
the resulting ears carefully analysed. 

It seems probable that the plant which produced the original albi- 
nistic ear received pollen from the surrounding yellow plants, and the 
first generation therefore represented a cross between white and yellow in 
which the former was dominant. This is a most unusual occurs race, 
and the dominance apjjears completely rc versed in subsequent generations. 
Xn a guieral way the progeny of the albitiistic ear can be said to have 
resulted in all shades of yellow with a pronounced tendency to fall into 
two groups representing 25 per cent, of white and 75 per amt. of yellow. 
This suggests a single Mendelinu character; but the segregation is in¬ 
complete, as many of the grains in the recessive class show traces of 
yellow. Oil the other hand the numbers do not fit any better under the 
assumption that two or more Mendelian factors arc involved. 

19j - The Relation of Certain Ear Charaeteristies to Yield in Com [Maize]* — 

JCyOVK, H. U.: In Proceedings of the American breeders* Association , Vol. 7, pp. 29-40. 

Washington, 1912 

Studies made on two varieties of com grown for two seasons. The 
results show that there exists a slight positive correlation between the 
length and the breadth of the oar, and the yield of the offspring; but 
that the number of rows of grain on the ear, and the shape of the ear (cy¬ 
lindrical or tapering) do not have a marked effect on the yield. 




CEREAL AND PUESE CROPS 


743 


492 - The Production of New and Improved Varieties of Timothy- — wmnm, 

II, j.; in Cornell University Ayicnltutal Experiment Station, Bulletin 8x3, pp.19-381. 

Ithaca, N. V., 191*. 

A full report of the timothy breeding experiments carried out at 
the Cornell Kxperimental Station (1). 

493 - The Seed-Farm at Sehlanstedt, Germany. - DmsitAux a : m Annates tU 

Gembloux, Year 23, No. 8, p, 130. Brussels, March x, 1913. 

An account of the seed-farm belonging to the firm of Strube, includ¬ 
ing a description of the methods employed for obtaining races of cereals 
specially adapted to the conditions of North-Eastern Europe, and for 
improving the Klein wan zleben sugar beet. 

494 - The Improvement of Indian Wheat ( 2 ). — Howard, A. and Howard, O. ly. c. 

(A paper read at the Punjab Agricultural Conference, Eyallpur, November 4, 1912). 

The Agricultural Journal of India, Vol. VIII, Part. 1, pp, 27-34. 1>us *b January 1913, 

A discussion of the results obtained by the two main lines of im¬ 
provement : 

1) Agricultural improvements consisting of hot-weather culti¬ 
vation and dry-farming methods, combined where necessary with green 
manuring. 

2) Improvement in the kinds of wheat grown, by winch both 
qm lity and yield have been raised. 

495 - SvalSf [Golden Barley (“Gullkora ”) - tedin, iians; in Sverim vtsMesfti- 

reninus Tldshrifi, Year XXIII, Part I, pp. 27-50. Svalcif, 19x3, 

Svalof Golden barley, which appeared on the marhet this spring 
for the first time, is a new pedigree variety, which has been selected 
from an old Swedish barley coming originally from the island of Got¬ 
land. It belongs to the nutans variety and the grain has the so-called 
p characters, the rachilla long-haired and the inner pair of nerves of 
the glume toothed. These characters are not variety characters, but 
only those of types or groups, bid they are of great practical im¬ 
portance, since they in some measure make control easier; for the work 
of selection they have no direct importance. 

The chief object of this Golden barley is to replace Svalof Ikuncheat 
in general farm-practice; it agrees essentially with the Haunchen in se¬ 
veral characters of practical importance; thus its stems scarcely reach 
medium height, awl are slender, but strong and rigid; and its ears are 
relatively thick. The iooo-grain weight, the bushel weight ami the 
time of ripening are also the same as for Haunchen. But Svalfif 
Golden is easily distinguished in the field from the fact that its ears 
become dark reddish before ripening and are completely drooping while 
those of Haunchen are either suberect or nearly horizontal; when 


cnurM. and 

I'TTLSK CROW 


(1) See No. 1514, B . Nov. 19x2. 
(«) See No. 357, B\ April 19x3 
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threshed., besides the above-mentioned grain characters Hannchen be¬ 
longing to the a-type with a long-haired rachilla and toothless nerves 
to the glume, the shape of the graiu is better in Svalof Golden, being 
short and plump, while Hannchen is somewhat elongated. 

In the comparative experiments made at Svalof aud at UlUuui in 
Central Sweden (Branch of the Seed Selection Association) the Golden 
barley has been tested since 1900. In addition, a number of local ex¬ 
periments have been made in different provinces of Southern and Cen¬ 
tral Sweden, In these experiments, as in all others carried out at Experi¬ 
ment Stations and on farms, the average grain yield of Svalof Golden 
has in every case exceeded that of Hannchen. Though the difference* 
is not particularly large, it is too regular to be the result of chance. 

The other varieties tested were also more or less inferior in grain 
yield to Golden, Princess alone showed itself slightly superior in this 
respect upon one single occasion (at Alnarp in Schorcn), 

The straw yield of Golden is the same as that of Hannchen, thus 
considerably less than, for instance, in Princess aud Chevalier. 

Golden has the advantage over Hannchen of being less susceptible 
to smut. 

As compared with Hannchen, Golden very soon reaches the state 
of " after-ripeness ” or " germ-ripeness,” so that it car- be used ior mal¬ 
ting almost immediately after harvest. 

490 - Data concerning Varieties of Rice. — Conner, c. M.:in The PMtippu* Aqncul- 
tural Review, Vol. VI, No. 2, pp. 86-92 -j- ? diagr. Manila, February 1912. 

This is a continuation of the study on varieties of rice of the 
Philippines (1). Diagrams are given comparing the behaviour of varieties 
grown in the Philippines with those grown in Indo-China as regards 
the time required to mature, the yields, the ratio between the dimen¬ 
sions of the grain (expressed by the product of the leugth by the width, 
in millimetres) and the number of grains per head or raceme, and 
between the dimensions of the grains and the yield per acre. The 
upland and lowland varieties are kept separate. 

In one experiment, 279 lowland white* varieties grown in Indo- 
China were compared with a like number of lowland white varieties 
grown in the Philippines, the tests being made in duplicate at two se¬ 
parate places. It was found that the greatest number of varieties ex¬ 
perimented upon mature in six months from sowiug. The average yield 
per acre does not increase with the number of months to maturity: 
in fact months to maturity bears no relation to yield. The number 
of varieties with exceedingly small or exceedingly large grains is 
very limited; also the smallest grains are found in the upland varie¬ 
ties only. Practically all of the upland varieties are non-bearded, while 
a large percentage of the lowland varieties are bearded, and the smal¬ 
lest grains are found among the non-bearded varieties. 


(1) See No. 37, B. Jan. 1913 
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On grouping the varieties according to size of grains, the number 
of grains per head is found to be in inverse ratio to the size of the 
grain. Excepting for the very small and the very large grains the size 
of the grain 1ms very little influence on the yield. 

The greatest number of lowland varieties yield 1400 anil 1500 lbs. 
of palay per acre, while the upland varieties vary within wider limits. 

The upland varieties have as a whole longer and wider leave's, and 
many of them have smooth leaves, while the lowland varieties are catchy 
(40 per cent, of the upland and x per cent of the lowland have smooth, 
while the others have rough blades). Practically all the bearded varie¬ 
ties have rough blades. The upland varieties to not stool so freely 
as the lowland and as a rule have much larger and thicker culms or 
stalks. 

497 - Possibility of the Development of Riee Growing in Argentina. - i-'aldini 

Jos#;: in Boldin del Ministers dc A"jicultura, Vol. XIV, No. ji-ia, pp. 1311-1450 
-f- figs. Buenos Aires, 1912. 

This paper is a report on a journey of study in the State of Sfio 
Paulo, Brazil. II gives a description of the methods of cultivating rice 
and of the successive treatment it receives, and ol the introduction and 
development of this crop in Brazil. (In IQIO, 2 962 586 bushels of rice 
were raised in Sflo Paulo. It is also grown in the States of Rio Grande 
do Sul. Minas, Rio de Janeiro, and others.). The jiaper mentions also 
the legislative measure's enacted to favour rice growing. 

At presentin Argentina rice growingis not very important. In 1911 
5000 tons of rice were produced in the provinces of Tncuman, Salta 
and Jujuy, but it would be quite possible to produce besides the quant¬ 
ity required by the country; namely 50,000 tons, a certain quantity for 
exportation. To attain this object, however, some legislative and admi¬ 
nistrative measures would be necessary, such as the institution of an 
experiment station for rice, and the adoption of protective dirt its. 

498 - The Jade Bean and The Sword Bean. — i’icek, e. v.s in v. a, Department 
of Agriculture, Bureau of Plant Industry, Circular No, 1 in (Miscellaneous Papers), 
pp. 29-3(1 -|- plate Ill. Washington, January is, 1911. 

The jack bean [cmavali ensifortnis) is a native of the West Indies 
and the adjacent mainland. It has been repeat* illy tested in the United 
States ns a forage plant, and the following arc some of the results 
obtained, together with the publications containing the infomidtion. 

Vteld per acre TnbA cation 

30 to 40 bushels beans **••*« Mississippi AgrSc* Static**, Bull. 39, 1896* 

35 » » ****** Texas Agric* Exp* Station, Bull. 34, 1895* 

40 j * «*»»«• W. Carolina Agric. Exp. Station, Bull. 133, 2896. 

t 6 to 20 tons of green fodder * * Hawaii Agric. Eacp. Station, Bull. 23, rpri. 

In the Hawaii experiment?, while the crop proved quite drought* 
resisting it responded well to irrigation. 
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In Porto Rico the jack bean has beer found very useful as a green 
manure and cover crop in dims groves. Judging from the behaviour 
of the plant in trials in Florida, it should prove equally valuable there. 
It has recently been introduced into Java, where, on account of the 
large yield of seed, the agricultural authorities were endeavouring to find 
a market for the product in Europe. 

The value of the plant as forage is yet problematical. Tit experi¬ 
ments made at the Mississippi Agricultural Experiment Station to feed 
these beans to beef and dairy cattle, they were found to be unpalatable 
and undigestible. 

The sword bean (Camvali gladiata) in found coltivated through 
much of southern Asia and also in Africa. At various times it has been 
introduced into America, but is still cultivated almost entirely as a 
curiosity or as an arbor vine. As forage it is not as desirable as the 
jack bean, as the foliage is as bitter and the habit inferior. 

As a cover crop the Indian variety with red seeds and red flowers 
has proved very satisfactory in Porto Rico. Cattle are said to graze 
on the plant there to a limited extent. 

In the South of the United States the sword bear is not infre¬ 
quently seen, but the green pods arc not used as a vegetable. Indeed 
the impression prevails that the seeds are deleterious. Such an idea is 
erroneous, as the sword bean is largely used as a vegetable in Japan, 
India, Burma, Ceylon, Java and Mauritius. The pods are best when 
about half grown. The plant does not mature freely as far north as 
Washington, D. C., but does produce an abundance of green pods in 
late September and early Octobei. It seems well worthy of cultivation 
as a vegetable throughout the Southern States. 

190 - Elephant .Grass (Pennisetum purpureum ): a New Fodder Plant. — 

Stapp, 0 .: In Royal Botanic Gardens, Krw, IUilUlin of Miscellaneous Information , No, 7, 

t(>M« pp. tendon, 19x2. 

I'he Rhodesia AyrUuUmil Journal , Vol X, No. p. 368 (note). Salisbury, Rhodesia, 

Fdirumy u)xj. 

In the June rumlxir of the Rhodesia Agricultural Journal for 1910, 
a new fodder grass was described as Zinyamunga or Napier’s fodder, 
and in the autumn of the following year, specimens were sort to Kew 
for identification and samples were analysed at the Department of 
Agriculture, Salisbury, Rhodesia. 

The grass was identified as Pennisetum purpureum Schum. (P. 
Bcnthamu Steud.), a species of very wide range in Tropical Africa where 
it is known under a variety of names amongst others as "elephant 
grass but, common, as it is, very little u? known about its life history 
and uses; and evert its limits as a species' and'ife differentiation into 
varieties are not settled. Though mentioned as a fodder plant by three 
other observers from 1905 onwards, it was quite independently of these | 
sources that Mr. E. G. Kenny, Native Commissioner, Guta, and Colonel 
Napier, of Springs, Bulawayo, first noticed the grass in the Guta Di- 



FORAGE CROPS. - MEADOWS AND PASTURES 


747 


strict in 1908, ai’d two yea is later they published a short account ot 
t h^ir experiments with it n> the Rhodesia Agricultural Journal They 
stated that it was a good drought resist 1, icmained green or dry land 
late into the autumn, and withstood frost to .1 remarkable degree; 
further that it was relished by stock and evidently of eorsideiable 
economic value. 

In March repo a plot was planted 111 the Botanical Experimental 
Station, Salisbury, and tested agaiistsugar can. A fust cutting was 
obtained in July 1911, and on analysis ga\o the followit g results. 



Sugar emc inddu 

Napier’s fo< 


per cent* 

per cent. 

Watei.. 

. . 73 

6r.8i 

Kthei extract 

. 22 


rrotun (Nitrogen X <> 25 ) 

. * t 27 

2 HA 

Carbohydrates. 

. ♦ 17 73 

17.29 

Woody flbit.. „ 

. • 5 3-1 

U?7 

A«,h. 

♦ . t &3 

2 


The Napier fodder con tail s rathu nn>xe 1 itiogen than the cane, 
but the stalks are far less juicy and the juice is of low sugni content; 
on the other hand it yields a rich ash, and this may be the meaning 
of the Gutu natives' statement that they plant it to " make the other 
plants grow." It is propagated like sugar cane by subdivision of the 
roots, by cuttings, or freely by slips and roots. Plants established at 
the Botanical Station in March 1911 were cut to ground level in August 
in order to provide cuttings for further propagation. The first cutting 
for forage was obtained in the following February, and subsequent 
cuttings were taken on March 30, May 30, and June 30. With the two 
former the growth was about 4 ft. in length, but with the two latter 
only about 2% ft. No rain fell after the end of April, the total for 
the season being 21 inches. A few weeks aftei the June cutting, new 
growth appeared, and the plants remained green, with leaves several 
inches in length, throughout the whole winter, strong growth commencing 
again in Oetolier. Under similar conditions it is a more rapid grower 
and provides a greater bulk of succulent feed than sugar esiue. Hitherto 
it has been grown in rows 3 by 2 feet apait and this seems a suitable 
spacing. Though its main value is undoubtedly ns a soiling crop, as a 
perennial pasture grass it is by no means to be despised, and it can be 
recommended with confidence tor trial on dry land. 

500 - Nonperennial Medicagos: the Agronomic Value and Botanical Relation¬ 
ship of the Species. —Me Ker, R, end Ricks*, P. I,, in timed States Department 
of Agriculture, Bureau of Plant Industry, Bulletin No. 367, pp. 38. Washington, 
February 1913. 

At present the only non -perennial species of Medicago widely dis¬ 
tributed in the United States are the spotted and toothed bur clovers 
{M. arabica and M. hispida denticulata), and yellow trefoil (M. lupulina); 








748 


FIBRE CROPS 


but since 1898 about 60 species and varieties have been introduced for 
experimental purposes, and an account is given ot the progress of the 
work. 

soi - Cultivation Experiments with Leguminous Forage Plants in Argentina. — 

Tonnhuer, Adolfo C. I*a Soja kispida. — Boldin del Minfstmo de Azncultura, 
Vol. XIV, No. 11 13, pp. I35i:-r357, Biiuios Aires, 1912. — Ktisayos con U Cowpea 
{Vifina unjuieulata). — Ibid., pp. 1358-1311 + table. 

This paper reports upon cultural experiments cor ducted at the 
Experiment Station annexed to the “ Escuela National de Agricultura 
y Ganaderia de Cordoba it gives data as to the amount of green 
forage and of seeds obtained with several varieties, as to their analysis 
and food value. It states the most favourable time for sowing and for 
harvesting. It shows especially the advantage of obtaining a ait of 
forage by sowing after reaping a cereal and mowing in the autumn of 
the same year, that is, as a catch crop. 

502 - Keeping Soft Cuttings Alive for Long Period*. - Oliver, George w. m 
17 , S. Department of Aviculture, Bureau of Plaid Industry , Circular No. nr (Miscel¬ 
laneous Papers), pp. 29-31. Washington, February 1, 1913. 

For the transport of soft or herbaceous cuttings, such as those of 
lucerne and clover, the writer lecommends the following method: 

Arrange a layer of cuttings without two much crowding, with the 
upper surfaces of the leaves on a piece of strong glass, and place 2 or 3 
inches of living sphagnum moss evenly distributed over the cuttings. 
Place another layer of ait tings on top of this moss with the under sur¬ 
faces of the leaves next to the moss, and on top of this second layer 
of cuttings place a second piece of glass. Press down firmly, and tie 
together with strong twine. If the moss is kept moist and all the light 
possible is given, the cuttings are not in the least injured. If the 
journey is long enough, say four to six weeks, lucerne and many other 
plants will root freely. 

nmtn croi* - Fibre from Different Pickings ot Egyptian Cotton. — Kearney, Thomas k. 

in U* 5 . Department of Ai'rtiullure, Bureau\of Plant Industry, Cuculai No no, 
(MisMvUanoous I'apcrs), pp. 37 39 Washington, January 18, 1913. 

Two pickings were made from cotton plants of the Yuma variety at 
Sacatcu, Arizona: the first early in October, the second about si month 
later. The first picking consisted largely of the bolls homo on the 1 < wer 
fruiting branches of the main stem. The cotton of the two pickings 
showed the following differences: 

Picked ht 

October November 

Kongo of variation of length of fibre . . 3/16 inch 2/16 inch 

Weight of fibre per 100 seeds. 4.90 grams 5.17 grams 

Weight of loo ^eetls .129 * 134 » 

Further, the fibre picked in November averaged one-sixteenth of 
an inch longer than that from the first picking; it was also generally 
stronger and finer. 
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The lighter weight of the seeds picked in Octol>oi, and their colour, 
show that they were not thoroughly mature, and it is u< 1 unlikely that 
these seeds possess a lower percentage ol gumii alien. 

Similar experiments weie made at Bard, Caliion in, in i<)ii with the 
same variety of cotton. But the first cotton lipmul so tally that it 
was picked in bulk about the busnidille of September, thus eliminating 
the cotton from the early opening bolls near the bases of the plants. 
For this reason the cotton from the two pickings showed less difference 
at Bard than at Sacaton. 

From these experiments it would seem advisable to make the first 
picking of Egyptian cotton as early as the lunnber of open bolls will 
warrant the expense of the operation and to keep this fibre as a separate 
grade and not to mix it with the bulk of the crop which may be ex¬ 
pected to show decided superiority in grade aant quality. It is also 
probable that the latest cotton to ripen, especially that contained in 
bolls which oper after a severe frost, should also be graded separately. 


504 - Durango ^Cotton in the Imperial Valley, California. — coox, o. F.s in 
V. S. Department of A ‘ttculture, Bureau of Plant Industry, Circular No. m (Miscella¬ 
neous Papers), pp. it-22. Washington, Kebruary 1, toxp 
In the regions infested by the cotton boll weevil ( Atif/iottomus gran¬ 
ite), the cultivation of the long-stapled cotton is seriously himlerid by 
the fact that this cotton is mostly of tate-roaluriug types, and conse¬ 
quently more severely injured by the parasite. The United States De¬ 
partment of Agriculture has therefore for several years past endeavor red 
to produce an early long-staple cotton. Among others thus produced 
the three following may be mentioned: Columbia, which was obtained 
by straight selection from a short-staple variety; Foster, obtained by 
crossing long and short staple varieties; and Durango by acclimatization 
and selection of an imported stock from the State of Durango, Mexico, 
and which belongs to the Upland type. Some long-stapled early cottons 
had been obtained and gave good results when the weather was favor¬ 
able to them, but Durango showed greatei power of adaptation and 
gave good yields where other varieties had failed. The Durango plant 
had an erect bearing; it is early and bears heavily; its bolls are large 
and they open well; its foliage is light and open. In the Imperial 
Valley in California, Durango was tested in experimental plantings in 
comparison with Columbia, Foster, Allen and Egyptian, and proved so 
much superior to all its competitors that the local cotton-growing com* 
munity is making an organized effort to place the valley exclusively on 
a Durango basis. 


50s - Henequen. — Bourgeois, Henry : in Annates Diplomatique* et Comulaires, Vol. EX. 
Year 12, No. 160, pp. 9.10. Baris, January 1913. 

Information respecting the production of Henequm in Mexico and 
statistical data as to the amount exported, the countries to which it is 
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sent, and the value of the exports ; together with information regarding 
a tax intended to form a “ Defence Fund ” for the purpose of hindering 
the influence exerted on the market by speculators. 

506 - New Zealand Flax (Phormium tenax) Refuse. Its M&nuri&l Value. - 

Aston, B. C.: in New Zealand Department of A "rii ultuie, Industrie', and Commerce 
The Journal of A nHculture, Vol. IV, No. t, pp. 16-18. Wellington, [anuary 15, 1913, 

It has often been observed that cattle seem to find the leaves of 
Phormium tenax palatable, especially when these are young; it has 
therefore been suggested to utilize the refuse of the process of extracting 
the fibre as food for cattle. Others have proposed that if the sodium- 
sulphite process be used to obtain the fibre, the rejected portion of the 
leaves could easily be couverted into papermaker’s pulp. It has also 
been stated that the ash of the refuse would make a lye to be used 
foi the partial demising oi the fibre. 

At the writer's suggestion experiments weie carried out at the 
Weraroa (Devin), Ruakura (Hamilton), and Moumahaki Experimental 
Farms with flax waste used as manure. At Devin, on a day soil 
resting on gravel, a potato plot dressed with 20 tous of flax waste per 
acre gave a crop somewhat inferior to that given by 2 cwt. of 
superphosphate. A 30-ton-dressed plot was very much better, being 
quite equal to the best of the artificially dressed plots. 

At Runkuia the following results were obtained : 



so tons tofase 

xo tons refuse 

3 cwt, bonedust 

3 cwt. basic slag 

Cost oi mautm* * ... 

£2 tos 

£2 os Ud 

Yield pa plot potatoes . *. 

l ton 

£0 CUt. 

YioM pa «ki<* * .. . « . 

1 

10 tons 

0 tous ro cut. 

Inenw* ovtr umuanmed, pei acn.. * 

a tons } cwt. 

i Um t; cwt 

Value of mcraiho with potato* at £\ ju ton . , 

£t) o«* 

£7 of* od 

1*1 ailt jht am* due to manure *.*,.„*, 

£ti cos 

£5 8f* od 


* Allowing zh Cd tx*r ion fen callage. 


At the Momuahaki Farm an experiment was made on a crop of 
mangels, with the following results : 
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Superphosphate 

38 cwt. 

Flax waste 

56 cwt. 

Flax waste 

Cost pci «icic... 

£l bs ini 

£i hs 

yield per acie (roots.). . 

79 toils iwt. 

1 ,*) tons .S 3/4 cwt. 

Yidd per acre (tops). 

<> tons 7 */4 cwt. 

1 tons 10 cwt 

Increase over unmanured, p< 1 acre. 

70 tons 11 i wt 

7 tons (> cwt 

Cost pel tou ot increase. 


> lori 


Comparing fllax-refuse with stable manure it may be said that 
while containing similar amounts of water and phosphoric add, the 
refuse contains larger amounts of potash and nitrogen. 

The icfvse in question has given excellent results in fields near the 
factories, on pastures (as top dressings) and on pumpkins. This manure 
has a spedal value for the country, as stock raising in stables is limited 
and consequently stable manure is rare. 

507 - The Cultivation ol Kapok. — »b Wodfman, IS.; in Bulletin de l’Association 
des Planteurs de Caoutchouc, Vol. V, No. 3, pp. 58*60. Antwerp, March 19x3. 

The writer records the appearance of a certain number of publica¬ 
tions treating of tltis subject; he calls attention to the fact that the cul¬ 
tivation of Eriodendrott depends largely on the climate and little on the 
sdl. After giving, from (lata collected in Java by Mr. G. F. J. Bley, 
the cultivation expenses of a plantation of 300 bouws (525 acres), M. <le 
Wildeman states that the Dutch consider Kapok cultivation to be only 
remunerative when practised by the natives. 

508 - Textile Hants. - La Qutnutine Colonial*, Year if, N°. 4, pp. X3O-138. Paris, Pcl>- 

ruaiy as, 1913. 

A summary of the different data collected respecting the several 
varieties of Hibiscus , The writer avails himself of a memoir by A. 
Howard and G. L. C. Howard: Some Now Varieties of Hibiscus cunna- 
birns L. and Hibiscus Sabdariffa L. (. Memoirs 0/ the Department of Agri¬ 
culture in India, Bot. Series, Vol. IV, No. 2). He mentions a study of 
H. Sabdariffa by P. J. Webster: Roselle, its Cultivation and Uses (The 
Philippine Agricultural Review, Vol V, No, 3. p. 123: Manila, 191a), and 
in conclusion, other sources of information respecting Gombo fibre, viz. 
T. F. Hanausek: Gambohanf (Real cnzyklopddie d. ges. Pharm., II edit., 
I 9 ° 5 » 5 . 5 * 1 ) J v. Hohnel: Microshopie der tecnisch verwendeten Faserstoffe 
(Wien, II edit. 1905,56); Matthews: Textile Fibres (New York, IIedit., 1907, 
308); Weisner: Die Rohstoffe des Pflanzenreiches (Leipzig, II edit., 1903, 
2, 31). 
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In this lecapitulation arc given the native names gi\cn in India to 
H. canmbmm and H, Sabdariffa . Those of the former are: ambari, 
ambadi, pulu, mesk pat, dare Budrun , patsom , iherka, gogu, prndi , 
ngjado and sankukni , those of the Litter are: msta patwa, bal , ambari, etc. 

The Gombo hemp, known also under the names of Roselle, Madms 
hemp and Bimlipatao jute, has lately entered the European maikets 
by way of England, Amongst the varieties of Hibiscus must also be 
mentioned: H. squamosits , H cscnlentus and H. Umarijoints] the last, 
from Northern Nigeria, produces the fibre called «ramma». 

50Q - The Composition of Beets in the Dry Year 1911 and the Effect of Late 

Rains upon Them. — {Urban, J.: m Zetischrift far Zuckmndustne tn Bbhmcn, 

Year XXVII, Pait 6, pp, 303-308 Prague, March 19x3 

On account of the drought and the heat, the year 1911 was very 
unfavourable to beets in Bohemia, especially so to those sown at the 
ttsttal time in spring, which suffered from want of moisture during germin¬ 
ation and thence on to September. It was only due to the autumn rains 
that the crop was enabled to attain from 40 to 60 per cent, of a normal 
crop. 

The writer, availing himself of the weather foiecasls of the meteoro¬ 
logical stations issued at the beginning of September, which announced 
the approach of rain, set himself to study the changes that the rain would 
bring about in the beets. On September 13 he lifted 200 beets in the 
Station for the production of beet seeds at Vetrusic near Prague. Rain 
began to fall on September r4, and by October 4, 81.7 millimetres had 
fallen. On this day 150 beets were lifted and analysed as the others 
had been. 

The following table gives the results: 




Btfoie the min 
{September 1 $) 

Aftei the mitt 
(October 4) 

A vi\v »j ht ot lush iiiol 

. . . itaiiw 

13 -* 0 

1O50 

Ihv wattu in toot. 

. . ]M 1 Ullt 

22 7 

207 

Sugai <onUat. 

. « J 

10 82 

il<)0 

\lui*hl oi <h\ matOi jki root 

, . fu.uns 

300 

14 1 

ot sug<ui » » 

, . » 

22 2 

24 0 

» of hesh Itit\t*9 jxr plant . 

. » 

103 0 

* 5 ^ 

Dry mittfr m leave-.. 

pti cent 

10 7 

H 9 
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('(imposition of the dry matter. 



Root ] 

leaves 


Before 
the nun 

Alter 
the mlu 

Before 
the rain 

After 
the rain 


glares 

grams 

grams 

grams 

Dry mattei. 

^0.00 

34 - 1 “ 

17 20 

21 30 

Total nitrogen. 

O.44 

0 42 

056 

0,70 

Frotdri » . 

0 23 

o. i{ 

038 

051 

O. 

0.29 

0 r8 

1 

<>47 

044 

Na 3 O. 

0.26 

0 29 

182 

»-.>4 

Ca <>. 

0 08 

0 14 

0 32 

0 42 

Mg O . 

l 

O.I l 

0 12 

0,10 

0.16 

!*• O3 . 

0 0 y 

0 08 

0 07 

O.LO 

vSU 3 . 

0 07 

0 08 

0,20 

0.22 


The above analyses show: 

1) That the beets gathered before the ruin, in spite of their leaves 
being yellow and wilted, were not mature. A confirmation of this view 
is found in the high total content of nitrogen (0.335 per con t. of the weight 
of the fresh root, whilst mature beets contain only 0.14 to 0.2 per cent, 
according to the soil, on average 0.17 per cent.) and especially of proteid 
nitrogen ; in the great quantity of alkali in the root with a relatively low 
amount of lime. In such conditions the extraction of sugar in the fac¬ 
tory would have been very difficult. 

2) " Even when abundant rain falls later, a wilted beetroot plant 
cannot immediately alxsorb nutritive substances from the soil, owing 
to the want of root hairs ; it first forms new hairs and rapidly builds up 
the necessary organs of assimilation at the expense of the nutritive sub¬ 
stances, especially the potash in the fieetro.it." 

3) “The capacity of the new leaves for forming sugar was li¬ 
mited during the month of September, owing to the prevailing climatic 
conditions, for only 0.62 grams of sugar were formed daily by 100 grams 
of the dry matter of the leaves, while iu normal summers the daily for¬ 
mation of 1.82 grams of sugar during the month of September has been 
demonstrated.” 

4) " In beet plants grown during persistently dry weather con¬ 
siderable quantities of non-proteid nitrogen are stored, a great part of 
which, during the succeeding rainy period, is transformed into proteid 
nitrogen. Consequently upon such formation of proteid nitrogen at the 
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expense of the remaining nitrogen (difference between the total and the 
protcid nitrogen) and upon the migration of the nutritive substances 
into the root hairs and eventually into the new leaves, the juice of the 
root acquires a composition which renders it more favourable to treat¬ 
ment in the sugar factories. 

510 - Experiments made in the Experiment Fields of the Djokja Sub-Section 
of the Experiment Station of the Java Sugar Industry in 1911 . — van 

Deventer, W., Hootman, P. Schaxx, J. and Kckek, E. E. in At chief vooi do Sucker- 
Industrie in Nederlandsch Indie, Year XXI, Part 6, pp. 121-172 z plate. Feb¬ 
ruary, 1913. 

A report of the experiments made in 1911 on the sugar cane at the 
Djokja Sub-Section of the above-mentioned Station. 

The following were the subjects of the experiments: a) manuring 
with various quantities of sulphate of ammonia; b) potash manures; 
c) manuring at different seasons; d) phosphatic manures; e) ashes as 
manure ; /) molasses as manure ; g) scum from sugqr factories as manure; 
h) comparison of canes of different origins ; *) different intervals of plant¬ 
ing ; f) various varieties of canes; k) various. The method of experi¬ 
ment is described and analyses of the soil are given. 


511 - Manuring Experiments with Sugar Beets in Hungary. - p6lya, tozsbv 

in KBsUclck, Year 23, No. 17, p. 573. Budapest, March 1st, 19x3. 

A long series of experiments made every year at Tavamok (County 
of Nyitra) on the estate of Baron Stummer. 

A. Experiments on three experimental fields of 14.22 acres on 
moderately heavy clay soil. The previous crop had received stable 
manure over the whole extent of these three fields and the soil was tilled 
in the same manner. The following table gives the results and data of 
the experiment. 


Fertiliser* per acre 


1. Contiol. 

II. Sn]x>phosphate. life. 

/ Superphosphate. 232 » 
III. ) 

( Nitrate oi soda . 43 » 


11 

si 

li 

u & 

i 


lb4. 

lbs. 

£. 9. d. 

t8 603 

— 

I<HO-rO 

23 


13 7 * 0 

a(> 045 

7 41 '* 

1 

3 


ii 

* 

Net retain 

8 , 1 ! 
s H 

£. s. d> 

£. s. i. 

£. 9. tl. 

— 

IO-10-10 

- 

7 - 5 

12-10- 7 

1- b- 9 

11- 5 

14- 3-10 

3-U- 0 


N. B. the value of stager beets is estimated at is 63d per ewi ard the cost of the superphosphate 
e*sd of the nitrate of soda at 48 3d and 14a 4*/i per cwt. respectively. 
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Thebe experiments show that the sugar beet is extremely responsive 
to the effect of chemical manures, especially to that of superphosphate 
and of nitrate of soda. 

B. Experiments with fertilizers in drills on three fields each 
of 14.22 acres. 



« 8 

j 

i g 

J 

I 

Fertilizers per acre 

3 ■ 

* 1 

Ij 

1* 

Cost 
of fertll 

1 

1 


lbs. 

lbs. 

£. s i. 

£. «. ii. 

£• s- d. 

I Conti .. 

i *>735 

- 

10-12- * 

— 

10-12 3 

II. Superphosphate 232 lbs., 
spread. ■ • • 

22 125 

3 3<lo 

12-ro «S 

7 “ 5 

J-s- ^ 3 

III. Superpliospli tte 116 lb* »in 
drills. 

22 39 $ 

1 <>38 

12 M- 9 

■v 8% 

12-10-% 

. .. 

- 







£. ». & 


I-Il- 0 

1-17-0% 


These figures show that fertilizers drilled in give n larger return 
than when they are spread. 

On the other hand, the crops of barley raised on the same fields, 
after the sugar beets, showed that the effect of fertilizers in the 
drills only lasts one year, while if the fertilizer is spread, its efficacy is 
extended to the second year. 


Fidds Yield per acre Price per too lbs. Value 

S. 5 . i. £. s. i. 

X ..... I Q 33 lb*. f> - 10 6- n - 4 */, 

II. <* *55 * - 7 - 7-i 

III. 1 037 » — (> > 12 * 3 


The writer advises si combination of the two methods of applying 
manure, in the following maimer : the spreading, for instance, of two- 
thirds of the 232 lbs. of superphosphate and the drilling in of the rest 
with the seed. In this way, the sugar beets would receive enough 
nutritive substances and would leave a sufficient amount for the suc¬ 
ceeding crop. 

C. Experiments were made by growing autumn wheat on three 
experimental fields each of 21.31 acres (the soil being a moderately stiff 
day) to ascertain whether bone meal could rival snpetphosphate ns a 
fertilizer under the conditions prevailing in Hungary. 

The results per acre were as follows: 


Biddi Yield 

I Control ..3012 lbs. 

XI Superphosphate 233 lbs. . . . 23x0 t 
III Bone meal 309 lbs.. 2x77 * 
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Taking these results as a basis, the writer considers that, under the 
given conditions, superphosphate is more to be recommended than 
bone meal. 

$ti - Preliminary Report on Sugar Production from Maize. - class, e. f. : 

m U. S. Department of Apiculture, Bureau of Plant Industry . Circular No. ixi (Miscel¬ 
laneous Papers), pp. 3-9. Washington, February 1, 1913. 

The experiments were conducted at Garden City, Kansas and at 
Washington, D. C, The variety used at Garden City was Stowell's 
Evergreen sweet corn. It was planted on May 15 and the ears were 
removed on August 9 when in the milk stage. For the Washington 
experiments a dent com, a selection of the Boone County White, was 
used. It was planted about May 30 and the ears were removed on 
August 22, Tables are given showing the results of the analyses of 
the corn stalks (from some of which the ears had been removed, while 
on the others they had been left) gathered on different dates. Expe¬ 
riments were also made on extra pressing the stalks and on the clari¬ 
fication and evaporation of the juices. 

In conclusion, the experiments show that the removal of the im¬ 
mature cars from maize stalks greatly increases the sucrose content of 
the juice. There is also a small increase in non-sugar solids and a very 
pronounced increase in purity. The percentage of invert sugar is not 
materially affected. 


Comparison of corn with sorghum and sugar cane as a source of sugar . 


Plant source 

Solids 

Sucrose 

Invert 

sugar 

Non-sugar 

solids 

Purity 

Maize; 

Per cent. 

P er coat 

Per cent. 

Per cent. 

Per cent. 

Grown at Garden City: 






Ivan* ifiuoved. 

*<M 7 

10.4 1 

~~ 

— 

O3.81 

Tims not remove <1 ; 

* T .5 i 

5^3 

- 

— 

l 1 ' 13 

Giovoi at Washington, IX C.s 


* 




ltllfh IVMOWd. 

I.J. 2 I 


2,oq 

3 3 J 

60.68 

liars not rummeri .... 

b .13 


2.13 

2.60 

3^55 

Sorehum (average oi 20 ana¬ 
lysts, 4 varieties) . . . 

14 XI 

9.11 

0.82 

4.1b 

64.4S 

but*ar cane: 



i 



IfOuishma (3 varieties*) „ . 

*5.30 

12.15 

1 35 

1,78 


Hawaii (1 7 varieties) . . . 

17.86 

* 5-59 

0.43 

1.84 

87.2S 
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The purity coefficients of the juices are relatively low, the highest 
being 67.4 per cent. As a sugar-producing plant maize compares very 
favourably with sorghum in the chi mical composition of its juice, but 
it is much lower than sugar cane in sucrose and putily as will be seen 
by the table given on the opposite page. 

These preliminary studies haw been catried out with only two 
varieties of maize. Other varieties might give more, or less, favourable 
results. Besides, maize responds to selection for specific purposes, and 
it is possible that results achieved in the selectiou of beet might be 
paralleled with the proper selection of maize. 

513 - A Short Review of the Sugar Industry in the Philippine Islands, - 

Conner, C. M,: in 7 he Philippine A «ricultural Review t Vol. VX, No. a, pp. 74-80 -f~ 

fig. Manila, February 1913. 

The cultivation of sugar cane and the ait of making sugar were 
already establised in the Philippines wlxi these islands were disco vtrcd. 
From the provinces of Pampanga and Ba tan gas, wheie sugar making 
was first carried ou, it spread to the other islai ds. 

Sugar caue is grown ou every kind of soil, from the light sandy 
soil of rather low natural fertility of Pampanga to the black, heavy, very 
retentive day of I/iguna and Babin gas, or the volcanic and fertile soils 
in the neighbourchood of the Tnul volcano and the Occidental Negros. 
In Occidental Negxos the average yield of sugar is 2046 lbs. per acre. 
This average though is lowered by the number of fields poorly managed 
and of fields of low fertility planted to cane. On well managed planta¬ 
tions the yield per acre will rarely fall below 24 piculs (3389 lbs.), and 
frequently comes nearer 28 piculs (3925 lbs.). Commercial fertilizers are 
not used to any extent ou sugar ante. Mostly some kind of rotation is 
followed : in Pampanga and Turkic rice and corn arc planted after the 
cane crop. In Negros it is the custom to allow the fields to be idle for 
a year and to pasture the stock on them. 

The number of varieties of sugar cane found in the Philippines, prior 
to the organization of tlu* Bureau of Agriculture, was very limited. The 
native cane ordinarily grown in Negros is, in respect to the richness 
and purity of its juice, an excellent cane, us d huvii g in addition a com¬ 
paratively low fibre content it lends itself very well to millii g. Many 
new varieties have lx on tested during the last twenty years, but only a 
few have given satisfaction. Some new varieties introduced from Hawaii 
in 1910 were grown by the Bureau of Science ; the following results were 
obtained at Ala bang, province of Rizal: 
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Analysts of varieties of suyar saiit. 


Names of varieties 

1 

i§ 

S 

I! 

Names of varieties 

i 

Is 


¥ 



r 

« 

S’s 




m 

11 


% 

% 




% 

% 



n 16. 

75 

ni 

1^3 

H7.8 

H 227. 

7< s 3 

M < 

rs-y 

8t> 8 

II 20. 

00 3 

18.3 

19 3 

94 9 

It 309. 

912 

1-1 .9 

i/ * 

876 

IT 27. 

m 

17 0 

17 9 

95 0 

Native canc . . 

78.8 

m 

20.7 

9f*5 

ri6o. 

1 


12.9 

*5-° 

80.0 

Ncgios Cane. . . 

&)9 

1 

20.3 

903 


The Hawaiian varieties ripened in Ala bang much earlier than in their 
home. The larger-grown g varieties have rot met witli popular ftivuu 
among the small planters in the Philippines, fiist becense the stnlKs w< to 
too big for the small mills to handle, and then because tlic larger vajiltks 
would not respond properly to the native methods of cultivation. The 
native cane is planted ii. rows valying from 20 to 40 inches apart. Cai es 
thus planted clitck the growth of weeds and grasses, but do not produce 
the greatest amount of sugar per acre. Some of the more progressive 
farmers are plantii g the native cane in rows 50 and 70 inches apart. 

Until recently the extraction of the sugar was carried out with prim¬ 
itive methods and plant. lately 01 e large central mill has Been 
erected at Mangurin, Mindoro. It is capable of grinding 1200 tons of cane 
in twenty-four hours. Two mills of like character are king built, one mar 
Calaxnba, I<agura, and the other at Sail Carlos, Occidental Negros. 


514 - Varieties of Sugar Cane tried at the Experiment Station of the “ Esouela 
do Arboricultura y Saoarotecnia ” at Tucumfin, Argentina. — Smofs, do- 
minoo in Holcim (LI Mnusteno tie Agrtwltura, VoL XIV, No. xx-xs, pp. 16*5- 
1637. Ilueuos AU<*s, If) 12 , 

In the five years between 1908 ami 19x2, 82 varieties of sugar cam* 
were tested at Hit 1 above* station. The varieties Rosa 15, Tamarin 2T, 
Bois Rouge 26, Cayana 48, Verde de las Antillas 50, Sin nornbre 52, 
Sin nmnbTe 58, Sin nornbre 65, Riscada de Santa Barbara 74, and 76 
Java 234 were distinguished for their sugar content; Cayana Roxii, 
Verde de las Antillas 50, Sin nornbre 1 52 and 58, and 76 Java 234 for 
their resistance* to Bacillus sacchari (polvillo), though no completely res¬ 
istant variety exists; the same varieties with the exception of Sin nornbre 
52, for their relative resistance to the* attacks of Diathraea saccharalis 
(perforador); the varieties Roxa 15, Tamarin 21, Bois rouge 26, Sin 
nornbre* 52 and 58, Riscada de Santa Barbara 74, and 76 Java 234 for 
their resistance to sudden falls of temperature, which in Tuettman 
constitute the chief risk in sugar cane growing. 
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Oil the whole, 76 Java 234 i.s, of all the varieties, tested, the one 
most to be recommended, In tluee analyses of this cane the petceti- 
tage of saccharose tanged between n.75 and 15, the purity belweui 
83.33 an( l 89.82, and the industrial value from 9.79 1o 13.47. 

ju-The Extraction and Use of Kukui Oil. wilcos, k. v. and Thompson, Auer, R. 
Hawaii Ayiiulimal 1 'Xhinment Statioi », Honolulu , I'rea BullUtn No. 39, pp. 8. Feb- 
rnary k, 1913. 

Kukui (Aleurites iriloba 01 A. meluicmni), is geneially distributed 
throughout Polynesia, Malaysia, Philippa ts, .Su’ety Isht ds, Ii dia, Java, 
Aus tralia. Ceylon, Bet gal, Assam, Chiim, Tahiti i 1 cl Hawaii. It has bun 
introduced into the West h dies, Biazil, Plorida ai d elsiwku. In Hawaii 
kukui is common 01 all the islet da, but g Ilu d<mit at t trim tut of 
the lower mout tain zone. Tht oil txptcssed itom tin kexul ol tin 
nut is a drying oil and drits mote quickly than tit y tithcr b own oil. 
It is suitable for use in the mao ulact tire of soil-soap, oil-varnishes, pail ti, 
linoleum, etc., for burning, and as a wood-pitsuvalive; it h used 
medicinally as a plaster and as at article of did. 

At one time llit* oxpoitatita of kiiktii oil iremi Hawaii amouuUd to 
as much as 8000 to xo 000 gals. jut year; the greatest production occtund 
from 1840 to 1850; at tliat date the t'il was valntd at 50 cents per 
gallon. 

The total area of kukui in Hawaii is estimated at lrom 10000 to 
40 000 acres; 15000 acres may ptobably be asst mtd as a safe estimate. 
At the rate of 80 tret s pti acre aid 200 lbs. of nuts per tree, there 
would be a yield of 8 tons of mils per acio. A conservative estimate 
would lx* 5 tea's of mils. Ii we assume that rot mote than 10 000 acres 
of the area ol kukui are readily accessible, the' yield would be 50000 
tons, which woulel produce 2 375 000 galltu s of oil. 

According to laboratory experiments of the writer it would requite 
210 tons of nuts to prixluce xoooo gals, of oil weighing 7.36 lbs.per 
gallon. 

The kukui is practically free frenu serious used pests or fun gems 
diseases, and beats tin annual crop of nuts without fail. Prow the 
writer’s experiments it appears easy for a man, woman or child to pick 
up 500 lbs. of tints jX'T day. At 30 cents per 100 lbs., the labourer would 
receive $ 1,50 for a day’s work. The kernel equals 30 per cent, of the 
weight of the nut; the average oil content is 65 per cu t. of the kernel, or 
about 19,5 per cent, of the nut. I11 the Sun da Isles, where kukui oil is an 
important article of export, experiments haw shown that 90 per cent, of 
the oil, equalling 17.5 per cent, of the weight of the nuts, is obtained by 
commercial methods thiough the use of presses. From 100 lbs. of nuts 
17.5lbs. of oil would be obtained, or a value of $ x.75 at 10 cents per lb. 
Only an extremely small percentage of the nnts spoil or turn rancid 
even after lying two years on the ground. The spoiled nuts float in 
water and may thus be easily separated from the sound ones. 
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Kukui oil nuy be obtained by grinding the kernels* and applying 
pressure with or without previous roasting of the nuts. 

Chemistry of kukut oil . 


Spuino cavity . . . , 
ft iponihcation value . . 
Iodine number . ♦ « , 
Helmet value . . , . 

Soluble adds. 

Reichcrt-Meissl number 


o 9!? at 15.^ C 
*79* 

155.5 

89.9 

1.71 

3.8 z 


Constituents of the kukui kernel . 

Fresh auta 

Moisture.. . 7.14% 

Pat. 66,25 » 

Ash. 3 05 » 

Protein ....•«.*•• . 19.88 » 

Fibre.. z.39 * 

NitioRcn-trce extract (by difference) . . * 2.29 » 

The press-cake is unusually rich in nitrogen (46 to 48 per cent, 
of protein), phosphoric acid (about 4 pei cent. P.Oj) and potash (1.5 
to a per cent. K* O). It therefore has a high value as a fertilizer, but 
it caunot be used as fodder as it has a poisonous effect upon stock/ 1- 


516 - Canariam polyphyllum: a New Oil Fruit bom German New Guinea.- 

Krause, M.: m Vtr 7 ropenpflanzer, Year 17, No. 3, pp. 147-150. Berlin,March 191$. 

Camrium polyphyllum (Burseraceae) is frequent all over New 
Guinea. In the islands of the Malay archipelago there are several 
species of Camrium from which is obtained the oil known in trade as 
« Kauariadl », «Javaniandelbl», «Huile do Canaria», « Java almond oil» 
and « Jtu'gle badam » (Hindustan). 

In size and shape the fruit of C. polyphyllum resembles a walnut. 

The writer extracted, by means of ether, the fat from fruits re¬ 
ceived from German New Guinea, and obtained the following results: 

Camrium patyphyUum 


Weight of 10 mils with their woody shell...93 gnuns 

Weight of xo kernels .... *.. » 

Bat in kernels, per *cent.* . 68.23 

Nitrogen In residue after extraction with ether, per cent.. 9-77 

Equivalent to protein...61.06 

Values of the fat: 

Solidifying point .*.19 to 20^ C. 

Melting point . . . ..30° C. 

Refractive index at ar° A. 1.475 

Add value . . . ..*.226 

Saponification value (Koettstorfer). 200.2 

Iodine value.59-74 

Rrichert-Meiasl value. 4-4* 
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Feeding experiments have shown that neither the keri els nor the 
press-cake of C. polyphylltm contain injurious substances; and the fruit 
is eaten by the natives of Niw Guinea. The press-cake is rich in 
proteins and is thus a cot cuitratul food. The fat has no unpleasant 
flavour and am be used for the preparation of margarine and the like. 


517 - Cuttings or Stumps for planting Hevea (1). — wbbt®, a. j. e. Plan90ns centre 
Stumps, — Bulletin de l*Association des Plantcurs de Caoutchouc , Vol, V, No. 3, 
pp. * 19 * 50 . Ant wap, M.irch 1913, 

The writer discusses tlie advantages and disadvantages of the two 
methods of making Hevea plantations : by cuttings or by stumps. The 
first is the more costly, but M. Weber thinks it has so many advantages, 
that he prefers it to the stump method. He recommends the germina¬ 
ted seeds being planted in n nursery about 2 ft. by 2 ft. apart. 


518 - Iquitos, and the (Tributary Region. The Rubber District of the Amazon. - 

Peru To-Day, V 61 . IV, No. 10, pp. 537 - 546 - Uma, January 1913. 

The article under review is an abstract of a report of Mr. Stuart J, 
Fuller, American Consul at Iquitos, who has made a joint investigation 
of the Putumayo region with Mr. G B* Mitchell, the British Consul, and 
Mr. Carlos Rev de Gistro, the Peruvian Consul at Manaos, Brazil. 

Iquitos is "the capital and principal town of the Department of Loreto, 
which includes mast of Trans-Ai-dean Peru and has an estimated total 
area of 288 500 square miles. The climate is warm mid moist, the aver¬ 
age temperature being from 80 to 88° F, Pairs are fr< cjt u t m d abund¬ 
ant, aggregating 60 to 75 in. in a year. A vast region of tropical forests, 
traversed by the Caqneta (Yapura), Putumayo (lea), Nnpo, Maraud 1 , 
Tigre, Pastasn, Morona, Santiago, Javary, Ucayali, and Ettallaga river 
systems, all affluents of tire Upper Amazon, is commercially tributary 
to Iquitos. As may be seen from the following table, almost the only 
product of the district is rubber; all supplies are imported. 


Exports jrm Iquitos in iqir. 


Rubber: Pine . .. 

Entmfiue. 

Scrappy ......... 

vSlab .. 

Peruvian ball ...... 

Weak fine and tails . , , , 

Hides. 

Vegetable ivory («tagua») . . , . 

Panama hats .. 

Raw cotton .. , 


1481037 lbs. 
205947 » 
595 93$ * 


85 462 » 

1472802 31 

748590 » 

43623 » 

99 M 65 » 

’117 dozen 
286 lbs. 


The export of rubber for the first six months of 1912 reached a total 
of 2975 355 lbs., and that of vegetable ivory for the same period 1430 460 lbs. 
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(1) See No. 1630, JS. Dee, 19x2. 
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There are a large number of Phytelephas macrocarpu palms growing 
wild in the forests of the territory tributary to Iquitos. The trade in the 
nuts of this palm (vegetable ivory, also known as atagua », tmarfil v& 
g6tal » ami « corozo nut ») is developing. Trade in cinchona, salsaparilla 
and other drugs has entirely ceased. Valuable woods are to be found 
in the forests, but there is no trade in them owing to failure in trans¬ 
portation facilities. Experiments are being tried on a small scale in the 
cultivation of cotton, coffee and cacao, bnt these are as yet of no com¬ 
mercial importance. 

The rubber produced in the district of Iquitos is classified as «jebe » 
and «caucho». «Jebe# is divided into lowland —fine (smoked), entre - 
fine (smoked), scrappy (not smoked), and highland —weak fine (smoked), 
and w.*ak scrappy (not smoked). « Jebe » is obtained from Heaea braz- 
iliensis, trees which grow dose enough together to enable the worker to 
handle a group of one humdred trees, called an «estrada » (walk) a day, 
visitiug and tapping them. One man can manage two aestradas» on 
alternate days. The quality of the jebe varies according to soil and 
method of prepiration. If grown on laud high enough not to be flooded, 
it is weak, though it may be fine — i. e., it has a fine texture but breaks 
at a lower strain thm that grown on periodically submerged laud, which 
is known as fine without the qualification of weak. Entre-fine is lowland 
rubber, but not so well prepared as the fine. Semamby or scrappy is 
from milk which has coagulated without being smoked, and is more 
brittle. 

# Caueho » comes from Ficus elastica, which grows scattered and 
solitary in the forest, usually ou the higher land and at some distance 
from the rivers. The tree is not hipped but is cut down, and the sap runs 
out to form a pool in a hollow in the ground or in a bowl or basin. Tittle 
caitcho is left on the rivets to the northward of Iquitos. Ball, or «ser- 
uamby de caueho», is caticho that has been coagulated without any 
treatment, and then cut into strips and the strips wound into balls. 
Slab is caueho coagulated without smoking by a special process which 
involves mixing it with a kind of green liana, soap or other diluents. 

From the Jnvary River district comes fine, weak fine, weak scrappy 
and lull rubber. The caueho is fairly well worked out there; the same 
applies in the Napo and Tigre, which were once great sources for ball, 
though a good deal of caueho is still available in the Ecuadorian reaches 
of the Napo. The rubber from the Putumayo district is called Putu¬ 
mayo «tails». It is prepared in a different way from that on the other 
rivers. Not much rubber comes in directly from the Marafion, but what 
is found there includes all the grades of caueho and the weak varieties 
of jebe. 

The export duty ou rubber is fixed at 8 per cent, ad valorem calcul¬ 
ated on the selling price at Tivcrpool. 

It is generally felt that the quality of Peruvian rubber is so good 
that it can hold its own against the production of other regions, parti- 
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cularly cultivated rubber. The methods of extraction are fairly good, but 
there is room for improvement in the elimination of impurities. 

All the Amazon robber must be washed befote it is used in the 
processes of manufacture, Peruvian fine losing 12 to 20 per cent, and 
scrappy 25 to 50 per cent, on account of their moisture content. 


519 - Tobacco In Great Britain and Ireland. — Elms, k. nntibh-arowii Tobacco, 

The Journal of the Board of AmtuUun , Vol. [XIX, No. 11, pp. 904-908. I^mdau, 
Februaiy 19x3. 

Tobacco growing in Ireland may be said to have passed its experi¬ 
mental stage; the commercial possibilities ol tin* uop aie piovul, and 
though Irish tobacco is subject to the same excise duties as imported 
tobacco, the present growers are in ucoipt ol a subsidy for a determi¬ 
nate period. The official returns *how tliat (u 881 lbs. wue jnoduced 
in 1911, and the price obtained on the maikct was from /\d to jd jxr lb. 

Iu Englaul, Scotland, a< d Wales, liome-giown tobacco is subject 
to the same excise duty, In t the Finance Act of 1910 provided for a 
rebate ot one-third of the duty of 3s bd, i. o. is 2d, per lb. upon 100 acres 
in England and Wales, and 50 acr<s 111 Scotland to lx* grown during 
the years 1911*12*13. P 1911 approximately xooo ll>. of tobacco wore 
grown and cured iu Scotland, ai d 300 03 400 lbs. in different parts of Eng¬ 
land. During 19x2 about 4(1 acres were under tobacco in Gieat Britain; 
taking an average yield of etued tobacco at 1100 lbs. per acie, the esti¬ 
mated weight of the crop may be taken at 44 000 lbs. 

This being the first English crop of any commercial importance, 
considerable interest is king evinced as to results; so far the crop ap¬ 
pears to have conic through well, and the quality shown in the final 
process of grading and rehandling preparatory to packing, seems to be 
of a satisfactory order. The tobacco is still in the giowiiV hands, and 
so far but little has been sold excepting the Welsh crop, which has been 
disposed of at 0 satisfactory figure. 

520 - The Bata obtained m Wll respecting the Use of the Products of Crosses 
of Heavy*Leaved Species of Tobacco Resistant to Thtelavia basico!*. — 

Ann xli-Donmak 1fMMA. Mintdero dcUe Fimmc, IHrtmnt Grnerule tltlk Vtivulivt, 
BoUtUlm tecnico della Cvltmiionc del tabaahi pubblUato per cunt del A. IstUuto Spt- 
rmerdale in Scafatl (Salerno), Ymr XI, No. 6, p 2M1 -j- x table. Seafatl, 19x3. 

_ This is a general review of the indnstrial results obtained by Culti¬ 
vating course-leaved hybrid tobaccos resist uni to Thidavia basicola. 
Some of these crosses unite agricultural aid industrial ndvtutages, 
which make them preferable to the Kentucky variety. The " Ageuria 
dei Tabacchi” is going to institute tho cultivatiot,, on a lurge industrial 
scale, of Italia X Kentucky and Salon to X Kentucky. 
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521 - Production and Consumption of Cocoa. — parrot, e.: in Voordrachten wet Ko* 
Ionia te Omh rwcrpcn <*ehnuden ter Gele *enheid van tie KolonlaJe LandbouwtentoonstelUn » 
it Dev nttr , pp. 167-182. Deventer, Jauu.ity 1013. 

The writer gives a complete account of the cocoa industry, in¬ 
cluding its history, a description of the different species ajul varieties 
of cocoa plants, details of cultivation and of the various processes of 
fermentation, washing, and dryii g which the kernels undergo before 
being ready for the market; and then he passes on to consider the 
production and cot sumption of cocoa in the world. 

Up to 1870, the producing area was restricted to Central America, 
Brazil, Mexico, and the Antilles; but cultivation trials were beginning 
in the Island of Sm Thome, which .after 40 years was to become one 
of the great centres of production. More remarkable still has been the 
growth of the industry in the Gold Coast, for here as late as 1899 the 
production was nil. At the present time the exports are as follows. 


America : 

Tons. 

Brazil.33 180 

Ecuador.• • . . . 30150 

Trinidad. * • . ..22881 

Venezuela .. 16 615 

San Domingo. *4 578 

Grenada.. » . . • 6 256 

Others 11 362 

135 022 

Africa: 

Gold Coast. 104 

San Thom6.29 137 

Fernando Po. 2 626 

German Colonies J. 3 345 

Belgian Congo . 689 

57 OOt 

Asia: 

Ceylon'. ... . . « 3 47 * 

Dutch Indies........ 2 410 


5 882 


Africa is rapidly taking tlie place of America as the chief cocoa 
producing area of the world, and it is interesting to examine* the average 
yields obtained in the two regions. In Africa 3% to 4% lbs. is obtained 
from a single tree, and very frequently the figures are even higher, 
whereas in America, for no apparent reason, the average yield is only 
2^4 lbs. The larger African crops are obtained both when cocoa is cul¬ 
tivated on large estates, as in San Thome, Fernando Po, and Kamettm, 
and also when it is in the hands of the small native cultivators, as 
in the Gold Coast. 
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Whilst the African production has been increasing with astonishing 
rapidity, the total consumption lias advanced in a no less leruarknble 
manner; figures for 1894 and 1910 an- given lx low. 


United Slates. 

Gw many. 

. ... 

France.. 

Holland. 

Switzerland. 

Holy .. 

Spain. 


189* 

19x0 

7 NoO 

10 too 

iSi 

1.^1 

0 7 ho 

23 6b; 

Z { t > 2 <) 

.'4 

0 -too 

13 020 

2 oRr 

853 


1859 

t) 1)10 

5430 

i>0 J43 

i?3 130 


In 16 years the consumption has Ircbkd itself, but it is evident that 
this increase cannot go beyond certain limits; as the culture is spreading 
in all the West Coast of Africa, these limits will probably be reached iu 
the course of a few years, after which time only those regions which 
are naturally best situated to the cultivation of Ik plant will continue 
to yield profitable returns. 

jzaJ- Horticulture in 1913 .'- Passy, I’ikkkr: La VitApftcole et liuralt, Year 2, No. 13, 
pp. 34.9-353. Paris, March 1, 1913. 

The writer passes the following subjects quickly in review: climatic 
conditions; horticultural shows; economic questions; exportation to 
America; the importance of bulb growing in Hollai d; the effect upon 
plants of tarring the roads; plant diseases («plomb» su'd chlorosis); 
chemical fertilizers (sulphur and manganese); horticultural methods 
(botette pruning system); asexual hybridation and xenia; horticultural 
novelties (roses, other flowers, vegetable's); the instruction of girls in 
horticulture (a school established at the Keole Natioi ale et Giigt on). 

593 - Winter Pruning 0 1 Stocks Preparatory to Grafting on the Spot. - vidal, j .■ 1,.'; 

la Item de Viticulture, Year an, Vol. XXXIX, No. loot,, pp. .1811-433. Itorls, 
March af, 1913. 

On the approach of spring, part of the reserve products which were 
accumulated it' the autiumi in the toots of the vine ascend and migrate 
towards the shoots; thus it is easy to understand that those vines from 
which the shoots have been removed in December will be better supplied 
with carbohydrates in the spring than the ttuprimcd plants. As far as 
grafting is concerned, the larger the supply of reserve-material the more 
numerous the grafts which take and the better do these do. The com¬ 
parative analyses of three young 1202 vines made in May 1911 gave 
the following results; 
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Weight % 
of fresh 
material 

Carbohydrates 
per 100 porta 
dry material 

Carbohydrates 
per 100 parts 
fresh material 

Bate of 
cutting 

Plant not cut back 

34*5 

23.01 

8.14 

May 23, 19x1 

Plant cut back In April 1911 
Plent cut back early in Jan¬ 

38.7 

26.90 

10.32 

May 23, X9XX 

uary 19x1 

4 X .3 

28.00 

11*53 

May 15, i9« 


Thus the uncut vine is much the poorest in reserve substances at 
the time of grafting, while that cut back in January Is the nekest of 
the three. The logical deduction therefore is that it is advantageous 
to reduce to the minimum, from December, the shoots of stocks destined 
for grafting on the spot in the following spring. Practical experience 
has confirmed the theoretical conclusions, and the writer deduces from 
his experiments in the open that the following advantages icsult from 
the winter pruning of stocks to be grafted on the spot: 

1) The increased vigour of the grafts which have taken, very notice¬ 
able when the buds are breaking, but always perceptible throughout 
the vegetative period. 

2) Mote complete binding, due to the greatly increased activity of 
the tissues of the stock, subsequent to grafting. 

3) Higher proportion of successful grafts. 

4) Much lower proportion of mortality among the stocks in the case 
of unsuccessful grafts. More vigorous sprouting of the stocks, allowing 
more certain and satisfactory re-grafting of failures in the following 
season. 

The grafting technique is very simple; it is only necessary to suppress 
the shoots by cutting them at the lowest eye. The essential point is 
tlut the pi lining should be effected us far as possible between the 15th 
of December and the 15th of January. The most careful vine-growers 
will derive the most profit from this preparation of the stocks, for as 
a rule their vines ate the most luxuriant and the good effects of cutting 
back art* in direct proportion to the* strength of the stocks, 

5»4 - Variation of Yield of Grafted Vines with Age* - Ravaz, 4.: in u Progris 

agricole el viticok, Year 30, No. <), pp. 257-262. Montpellier, Muich a, 1^13. 

M. Ruvuz, in commenting upon the* two tables giving the production 
for 28 consecutive years of vines now 33 years of age (experiment field 
at Mils !o I/os Sorres, near Montpellier), writes as follows: 

44 The deterioration of the grafted vine, when it occurs, is not due 
to grafting, nor is it generally to be attributed to age. It is the result 
either of phylloxera, in the case of all non-resistant varieties, or of the 
unsatisfactory conditions of the soil or subsoil; in deep, good soil, the 
Hie of the vine is, so to say, indefinitely long; but in poor or very 
calcareous soil, or where the subsoil is too clayey, or too wet and im¬ 
permeable, the vines soon begin to fail, after having done well for a 
shorter or longer time, no doubt as long as most of the roots were in 
the good superficial soil." 
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525 - Vineyard Reeonstitution and New Stocks. - oervais, p. : in La Vie Aw- 

cole et Rural*, Year 3* No. 14, pp. 380-391. Parib, March 8, 1913. 

In this report presented to the “ Sooiete ties Viticulteurs de France " 
(general meeting ol 3 ?ebntary 1913), the writer specifies the principles of 
vineyard reconstitution which are now considered as established and as 
forming the essential basis of modem vine growing. 

He then proceeds to lay great stress upon the importance, in the light 
of experience, of preserving such of the old stocks as merit retention, 
having entirely fulfilled their early promise, and those new-comers which 
deserve, or appear to deserve, a place among the older ones. 

526 - On the m( Localization” of Direct Bearers. - roy-cubvrter, j. : m Revue 

ie Viticulture, Year 20, Vol. XXXIX, No. 1001, pj>. 809-271. F.iris, Februiiry ao, 1913. 

According to the writer, the success of direct producers chiefly de¬ 
pends upon their “ localization ”, i. e. the judicious and wise selection of 
stocks which are themselves suited in all essential respects to the special 
climatic and cultural conditions of a given district. 

527 - Imbedding Whip-Grafts of Vines In a Hot Chamber. — obappaz, g.s in 

JLe Pro-rcs A",ncole et Vltuole ,Yvar 3.),No. n, pp. 356-360. MonljudHer, Morili23,1913. 

The writer gives a detailed description of the method of imbed ding 
whip-grafts in a hot chamber, which practice obtains more and more 
on all vine-farms wheie a sufficiently warm spring cannot be relied 
upon. According to tliis system, the grafts are put into open cases 
filled with a material as lo.we as possible and which can retain a cer¬ 
tain amount of moisture; these cases are placed in a room with a tem¬ 
perature of 30® or 35 0 C. (86 to 95® F.) for the time required for 
them to bind properly. The substance generally used in the cases is 
a mixture of poplar sawdust and charcoal dust; the former retains the 
moisture and the lsitter allows the excess of water to drain off, while 
it hinders fermentation and the growth of moulds. 

336 - Reeonstitution of the Vineyards in the South of France. — mak 4 s, 

in Le Progris A«,rMe el VitUole, Ymr 30, No. 10 , pp. 29*1-291). Monti>cIlkT, March9, 1913. 

Seeing Ihe present high price of vines, wliellier grafted or on theif 
own roots, the writer advises for the reconstitution of vineyards, 
methods which, though now somewliut out of date, proved very satis¬ 
factory when applied by him to a vineyard of some 60 acres. 

The first of these methods consists in planting cuttings in the open 
and in such numbers (4 800 pet acre) that gaps can be replaced by the 
superfluous cuttings, and then proceeding to plant another area of 
the same size (placing the cuttings 5ft. sin. apart each way, which will 
give 1600 per acre). 

Hie second method consists of making a nursery, where the percen¬ 
tage of successful grafts is from 8oto 90; while the third _ consists of 
planting rooted stocks “in holes in winter" and grafting 5 or 6 
months after. 
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529 - Vine Growing in the Province of Mendoza, Argentina.— rodwgokz, Fran- 

cisco J. and I<a.izxtip, Kmilio: in Boldin del Ministcrio de Agricultural Vol. XIV, 
No. tT-i?. Jluenos Airts, 19x2. 

The totals are here given, [or the whole province of Mendoza, of 
some of a series of tables containing the data for every district of the 
province : 


Cost of an acre of vineyard 3 years old. 

When the work is done by contract.. £ 83 

When managed by the owner. £ 55 

Extent of vineyards. 

Vineyards planted with Vrencli vines. no 982 acres 

Vineyards planted with native (criollo) vines .... zt 288 » 

Irrigated area in the province of Mendoza in 1912. 

Already irrigated.. 721448 acres 

To be eventually irrigated .. 73a 884 1 

Crape production of 1912. 

Quantity 

White. 15 123 627 lbs 

Black.976474045 » 

“Criolla”.100647533 * 

Value 

Total. £4345850 

Grapes exported in 1912 : 

While. 140 755 lbs 

Block. 4 760 214 » 

“ Criolla w . 3 776 870 » 


Wine production of 1912: 

White. 

Red. 

“Criollo”. 


Total 


Quantity 

x 027 2U gals 
69 273 836 » 
5639007 » 

Value 
£7 854 749 


Chemicals used in the making of wine and their value. 


Tartaric add 3 333 594 lbs worth ..£153 872 

Citric » 361483 » 1 .. . . » 23 000 

Tannin 51188 » » ... . . . » 5 097 

Enophosphate 440 671 » * » * . - ..» 9 453 

Mciabisulphite 91145 » * ... , t 3 237 

Clarifiers 9938 » * *.» 226 
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530 - The Use 0 ! Chemical Manures for Fruit Trees. Results of Experiments 

made in 1909 and 1910 by the Royal Agricultural Station of Magyardv&r, 

Hungary. -SurAnyi, jAnos: in RisfrltlUgyi Kozlutubtyck, V0I.XVI, No. 1, pp.61-73. 

Budapest, Jainury-February 1913. 

In 1909, the Royal Agricultural ExjKTimout Station of Magyar6v&r 
made experiments iti different parts of Htu'gary on the use of chemical 
manures for fruit trees ; the effect of tile treatment w:is also noted iu the 
following year. 

The results obtained were as follows : 

1) Under the continental type of climate prevailing in Hungary, 
the use of chemical manures increases the productivity of fruit trees. 
This is of especial importance for the trees on the vast sandy stretches 
of Hungary, where the poverty of the soil only allows a crop every 
other year. 

2) Although the returns of one year show that the use of chemical 
manures is remunerative, it is impossible to determine the actual profit 
obtained till after at least two normal years. 

3) This manuring not only increases the quantity, but also the 
quality of the fruit. 

The following table shows the increase in the yield of ioo fruit trees 
obtained by the station in I atul 2 years respectively: 


Districts 

53 

1 

i 

Plums 

! 

i 

I 

Quinces | 

Cherries |j 


lbs. 

lbs. 

ma 

lbs. 

lb*. 

lbs. 

lbs. 

lbs. 

| / Baja.. . . . 

— 

287 

408 

* 530 

t 250 

B 

«55 

- 

* < Nagykorite.* . . 

13 350 

2 850 

— 

— 

— 

B 

— 

— 

& \ BrmlUdlyfalva. 

*75 

600 

970 

— 

- 

B 

— 

— 

/ FttlSpsa&Uris. 

1 450! 

8800 

3 3 <>« 

5 ft 5 <> 

• 

5«50 

— 

8 800 

j| \ Alsd'V&ly.. * . 

i 250 

- ! 

— 

— 

- 


*— 

-• 

H \ 

£ f rerccsen. 

4 ,|0<> 

■1 550 

- 

r 100 

- 

- 

* - 

— 

\ PeLsovAly. 

7 575 

14 900 

730 

— 

— 


— 

— 


531 - Data on the Cultivation of Citrus Fruit in the Province of Salerno, 
Italy. — Bsuganti, G.: 1 b VItalia anricola, Oiormle di Aiptooltura, Year 4, No. 6, 
pp. 152-153. Piacenza, Match 30, 1913. 

The citrus fruit plantations in the province of Salerno occupy an 
area of 4389 acres, without reckoning trees mixed with other crops. The 
yearly production of fruit is 492 000 cwt., of which 275 500 cwt, are 
oranges, 157 440 cwt. lemons, and 59 000 cwt. tangerines; the total value 
s about £198 000. The lemons grown along the coast of Amalfi are 
a forced cultivation; the preparation of the land costs from £320 to 
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£ 800 per acre. In the Nocora district the Ixst citrus fruit groves are 
let at rei ts reaching to £ 32 per acre; they generally ccnsist of oranges 
and taugetines planted in altematt rows (about 240 trees per acre), 
and they a re often interpreted with wahu ts (32 to 40 per acre). The 
harvest continues fixim December to August. The oraj ges most grown 
are the flattened orange {Citrus Aurantnm depression Risso), the pear- 
shaped orange ( C. A. elli-pticwm Risso), the Maltese, and the blood 
orange. Almost all the lemons are exported to New York ai d to Eng¬ 
land; two thirds of the orai'ges and targeiires produced arc cm sumod 
in Italy; the rest axe exported, chiefly to Austria-Hungary. The price 
of tangent es ranges from 6 to 12 shillings per cwt., that of oranges 
from 2s 10 A to 4s per cwt. from December to March and from 7s 3d 
or 8s to 12s ai d 16$ per cwt. in summer. 

532 - Citrus Fruit Growing as a Commercial Industry In Southern Rhodesia (x). 

— Farmer, C. E.: in The Rhodesia Agricultural Journal , Vol. X, No. 3, pp. 358-36/. 
Salisbury, Rhodesia, February 19x3. 

The writer of the above is adviser on citrus cultivation to the Brit¬ 
ish South Africa Company; he gives a most encouraging account of 
the prospects of this new industry. Having had 18 years* experience in 
America, he considers that 5-year-old orange trees in Southern Rhodesia 
surpass 7-year-old trees in Florida both in size and ir bearing capacity, 
notwithstai ding the fact that the latter receive two dressings of fertilizers 
every year while the former remain tinmanured. 

533 — The Peach In the South-East of France* tschaen, e. : in journal d'Agricul¬ 
ture />; atique t Year 77 < j 013) , Vol. I, No. 12, pp. 366-369. Paris, March 20, X913. 
Ou light and calcareoms soils, the peach does well on its own roots; 

but when the .soil is a clay and damp, it is grafted on the plum, and 
in the case of dry soils, on the almond. 

The writer enumerates the variolics <>t peaches grown in the South: 
<?) soft loaches: Atusden, Alexander, Ilalle Early, Earliest of All, Vain- 
queur; 6) hard or Pa vie poaches: Yellow Madeleine, White Pavie, Yellow 
Brunet Pavie, Yellow Sniut-Michcl Pavie. He then deals successively 
with the height and shape to be preferred for the trees, winter pruning, 
picking and yield, diseases and insect pests, 

534 - Bartlett Pear Precooling and Storage Investigations in the Rogue River 
Valley. - SxuBKKKAucn, A. V. and Ramsey, II. J.: in V. S. Department of Agricul¬ 
ture, Bureau of Plant Industry, Circular No. 1x4, pp. 19-24. Washington, February 19x3. 

As the result of a one season's experiment in Oregon, it was found 
that if picked when fully ripe, carefully handled, and cooled without 
delay, Bartlett pears may be stored for four weeks at the shipping 
point, aiul being subsequently sent in refrigerated cars to the Eastern 
markets will airive in a sound marketable condition. 


(BA). 


(*) See alio No. *69, B. Match 19x3, 
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jj5 - Tile Reine-Claude Green Gage. — rabaxi', it.: in Lc promts a jieote rt vituok, 

Year 30, Nos. 10 and is, pp. 311-315 and 365-378. MonlyelUer, Match 9 and ^3, 19x3. 

After a few words coticeridi'g tlie fruit aud production of this plum 
tree, the writer deals at length will) the method of pruning the Reiuo- 
Qaude variety and concludes as follows: 

While the shaping ol the tree is a lather difficult and lengthy task, 
the further prunij g is simph and easy and very favomablo to the pro¬ 
duction of fine market fruit. 

536 - The Cultivation of the Japanese Medlar. - oinooi , j.: m Revue Horticoie, 

Ycai 85, No. 5, pp. 100-107, 3 IMns, M.iuli x, 19x3. 

The Japanese medlar is a low tree, often hardly more than a shrub, 
with strong, thorny branches; in the wild state, it forms a pyramid. 
Its leaves arc large, long and pubescent on the lower surface. This 
medlar grows well on nearly all soils, provided they are not completely 
arid. In Japan, it is usually grafted on quince or medlar, never on 
pear or Crataegus Azarolus (Neapolitan medlar). It needs a faiily hot 
climate, but its flowering it not usually hindered by early auli run frosts. 
The Japautse medlar is cultivated in the pyramid form, or simply as 
a bush, and is little susceptible to insect attack ox disease. 

At the present time medlar pl;n lotions of greater or less extent 
are mel with in the provinces of Nagasaki, Iyo, Sliizonoka, Osaka, Ka~ 
nagawa aud Chiba. 

The chief varieties now grown are the following: 

G6kkcikan. — Fruit very swcit and juicy, large, ovoid, yellowish- 
white in colour; it lias four stones. The tree is very vigorous and 
productive ; it grows in pyramid form, and is rather dwarf. 

Mogi-Biwa. — Fiuits generally five in a bunch, ovoid, a little more 
spherical than th->se of Tannka-Biwa ; orange-yellow in colour, very juicy 
and sweet. The tree is vigorous and fairly productive. 

T6raoutchi-Biwa. — Fruit very large, round and of excellent quality, 
very sweet. There is usually only one stone, except in some fruits at 
the top or bottom of the bunch; the fruit is yellowish white and has 
a very pleasant flavour; it ri]x:ns very early. The tree is wry vigorous 
and fertile, and is dwarf in luibil. 

Tanioura-Biwu. — Fruit fairly large, very sweet and juicy, and ol 
a yellow colour. The tree is fairly vigorous and productive cm cal¬ 
careous soils. 

Tanaka-Biwa. — Fruit very large, sweet and juicy, with few atones. 
The tree grows vigorously, but is not very prolific. This variety is the 
most prized and is much grown throughout the country. 

Wasl-Biwa, or Early Bibasse. — Fruit small, very early, rather add. 

Was^-6-Biwa, or Targe Early Bibasse. — Fruit large, very sweet, 
yellow in colour. Tree very prolific, much prized. 

Sangatsu-Biwa, or March Bibasse. — This is the earliest variety 
and begins ripening in March. Fruit rather small, dark yellow. Tree 
very vigorous and prolific. This variety is adapted to the southern 
parts of Japan and of France, as well as to Italy and Spain. 
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537 - Tho Condition of the Olive Groves in the Lepino-Pontlne and Venafro 
(Campobasso) Zones* « Bracci, Bt,: ill BolklUno tUl MtmJcro dv A * moltuta, In- 
dutina e (mmercio , Year Xr,Series C, Barts ir and 12, pp, 30-3 i mid 33-35. Rome, 
November and Doevtubei r<)ia. 

After luvii’g described tli<- deplorable* eoi dition of the olive groves 
of these* two districts, which have 1r*ui left almost ii'tiuly without 
cultivation, the writer givcvS a detailed account olllie ctiltiual methods 
and parasite control necessary in order to keep olive trees in good 
bearing. 

538 - The Persian Walnut Industry of the United States* - bAKu, is. r. — v> s . 

Department of Agriculture, Bureau of Plant Industry, No. 251, pp. 110. Washington, 
February 1913, 

A complete survey of the walnut industry, including an account 
of the history and distribution of the crop ns well as a descriptive list 
of varieties and full cultural details. 

539 - The Exportation of Fruit from Portugal between 1906 and 1910 . - BoUUm 

da Aswciafdo Central da Ayricultura Porhtyicw, Second Series, Vni. H, No. j, pp. 37*38. 
Usbon, January T913. 

This bulletin contains statistics of the amount and value of the 
oranges, pii eapples, apples, grapes, ckstruts and oilier fiuits ixpoittd. 
The total value of these in 1910 was £186 312. 

The Qucluz School of Pomology, which is under the direction of 
the aAssocia^ao Central da Agricultura Portitgnesa», as will as the 
Government lixperimeut Stations, have begun, selecting those varieties 
which are most prized in the markets. 

5.10 - The Forests Of Bulgaria. - Wrass, W. K.: Ill Oatareichivke Fowl uni /ajJ. 
Zcilun",, Year 31, No. u, p. job. Vienna, March ji, 1013, 

The total ansa of tlie forests of Bulgaria is 7515418 acres, which 
are divided as follows: 


State property...3 330 950 near* 

OuraMimal property.. ... 3867871 » 

t'rivatc proiimy.. 1384 o?j » 

l’roperly of institutions. ...... 133 533 » 


The State forests are chiefly situated in the mountainous districts 
of tlie Stum Planinu, Rhodope and Rila mountains and consist of 438 
separate forests. Thu communal forest laud lies more in the south and 
west of Bulgaria and includes 2966 forests. The private forests are 
scattered over small areas in the plain. The Bulgarian forests occupy 
about 30 tier cent, of the total area of the country, but ia the south of 
the coiuitry they amount to 60 or 65 per cent. There are about 2 y% 
acres of forest per inhabitant; this proportion seems to be very satis¬ 
factory, but the smallness of the population must be taken into account. 

With regard to the composition of these forests, deciduous species 
far outnumber conifers, and the following species are those which chiefly 
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occur: above 500 tu. (1600 ft,) oak and beech predominate ; besides 
these there ate ash, poplar, plane, elm and willow ; conifers are re¬ 
presented by pines, firs and spruce. 

Th vegetation can be divided into four zones ; 

1) A warm zone extending to 400 m. (1300 ft.) above sea-level. 
Here there were formerly vast forests, but much of the land is uow de¬ 
voted to agriculture ; this zone has an east European vegetation. 

2) A temperate zone, where the vegetation differs very little from 
the European flora, and some very large old trees still remain. 

3) A zone reaching to 1300 m. (4300 ft.) above sea-level: besides 
conifers, beech is the prevailing tree ; owing to its growing in places 
difficult of access, it is not readily turned to account; there ate here 
beautiful stands of pure beech, or of beech mixed with ash and plane. 
The southern declivities of the Pila and Rodope mountains are clothed 
with pines ; in the higher parts of the beech zone, spruce occurs. 

4) Zone between 1300 and 2000 m. (4300 to 6500 ft.). This begins 
with beech mixed with spruce, the latter often forming thick stands; tu 
the lower ground, grow firs, among which occurs Pinus Peuce, either in 
fine clumps, or as scattered individuals ; above, at 1800 nr. (5900 ft.) 
grows Pinns Mughus intermixed with spruce. 

The ownership division from the point of view of altitude is shown 
by the following table, which gives the areas in acres. 


Slate property. 
Communal» 
Private » 


Up to *00 m. 

73* 7‘)7 
1 9 S 5 t>U 
776 

3 4<>5 02 i 


400 to toco 111. 

1 153 *31 
*143 369 

2 445 224 


xooo to at>oo m. 

S38 84 r 
759 19 r 
K)6 64*! 

I 594 W 


As regards the height of the timber, the forest may lx? thus classified: 

a Gao 5x2 acres wUh trees of the average height obtaining In Europe; 

4894 41 j acres with smaller trees, ot which one quartet ate couilett*. 

The annual inert ase of n large hardwood forest 100 years old and of 
good quality and normal density is 43.6 cub. fl, jier acre, tliat of a slow 
growing wood of 20 years is 35 cub. ft. per acu* of luirdwovd. The an¬ 
nual yield of coniferous high-forest too years old is about 8r cub. ft. 
per acre, while a slower growing 20 yours’old conifer forest produces 59 
cub. ft. per acre. 

The total forest area of Bulgaria is estimated as worth £23 800 000. 
Bulgaria exports all kinds of hard and soft woods, both as raw material 
and in the form of manufactured articles. Erom 1898 to 1902, 29 730 
tons of timber, to the value of about £47 784, were exported, while the 
imports during the same period reached 36 000 tons, worth £76 000. 
The imports have steadily declined, sinking from £140443 in 1898 to 
£56 246 in 1902. The value of the exports, on the other hand, rose from 
£40 310 in 1898 to £6x 996 in 1902. 


8 
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Bulgaria chiefly imports soft wood and in the form of manufactured 
articles ; during the above-mentioned period, 75 per cent, of the wood 
imported was of this kind, while 50,5 per cent, of the exported wood, 
was deal. Of late years, the wood industry af Bulgaria has increased, 
but foimely only small articles of common use were made in household 
industry. 

The timber of the State and communal forests is felled annually 
according to a plan drawn up by the ministry. The State either does 
the felling in its own and the communal forests, or else gives the work, 
by tender, to a contractor; often the right of felling is disposed of by 
agreement to large contractors. 

Afforestation is done on the initiative of the State and carried out 
under the supervision of the latter. As the ground is rich in nutritive 
substances, tbe young trees soon make strong roots and grow well. 

Regeneration in already existing forests is done by natural means and 
according to a system of periodical felling, which is settled by the ministry 
according to the requirements of the different species of trees, 

The State employs 500 foresters in the care of its forests, and 2135 
are entrusted with those belonging to the communes ; this amounts to 
one forest guardian for every 4 461 acres of State forest and one for 
every 1814 acres of the communal woods. 

In spite of all regulations to the contrary, the peasants, as a rule, 
still allow their ait tie to graze where they like, without the least conside¬ 
ration for the young plantations. The writer considers that if systematic 
and energptic measures were adopted, the time would yet come, when the 
forests would play a part of considerable importance in the State Budget, 
and the capital invested would bring in a satisfactory return. 


LIVE STOCK AND BREEDING. 

mm ns j< > - An Enquiry made in 1912 to Determine the Causes, Frequency and Gra¬ 
vity 0! Rickets in Foals In West Flanders: the Measures to lie Taken to 
Hinder the Spread of the Disease. - zwuwcroixi in Amahs At MMnt 

Vfiinnam, Year <u, No. 2, pp. (10-87; No. 1, pp. laq-xu. Ixcllcs-Bruxellra, February 
and Mai eli u)xj. 

Compiled from observations made on the subject by 23 horse-breeders. 

54a - The Disinfection of Hides and Skins Containing Anthrax Spores. - jbeb: 

In Dsu/whi Schlacht - und Viekkof • Zeitum;, Year 13, No. 7, pp. 97-98. Beilin, Feb¬ 
ruary 1913. 

Schattenfroh recommends common salt and hydrochloric add fox 
the destruction of anthrax spores. Another method worked out by 
Seymoui-Jones consist in pladng the hides for a long time in a mixture 
of formic add and corrosive sublimate. Moegle (Stuttgart) set himself 
^tuitesk of testing the methods of both investigators and, at the same 
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time, lie tried to sulistituk ioiiualm foi corrosive sublimate in Sey- 
niotH-JoiTes , nietho(l.&eb(li^ciilx's biscxpuimints ii ihe above article. 

«i43 - Piroplasmosls 1 ® Sheep . - Von IhlAMnAV ill /nihoHiM fur Baktoiota '*L t 
pMtisihHhuniie mm Infihtioh hnuikhtittn t VoJ o 8 , Pail j>p 191-jDO feiu 
Maich I, imj 

The writet’s rest ai ekes have paovef that the skip disease caused 
by Piroplasma ovis , which occurs ii» Ruuaiia, Bulgaria aid Tin key, 
as well as it Italy, Dalmatia a*d Btai ce, also exists in Hui gary. 

Detailed investigate s have showt Ik t tlu disease car assume 
an acute aril a chroi ic lorn. 

n j - The Passase of Products of the Digestion of Albuminoids from the Mother v vk>my \nd 
to the Foetus# * 1>ugiia hi IhmhumsiUt /n ‘chr ft, \v 1 l\ut w> > . ’i v*ioloGv 
Palin, Feinuiiy i, 

The above-mentioned invei.1ig<itNi s « to Iht passage ol nor-albu¬ 
minous nitrogen iht ought he phiccnta were camwl out ut tlu Pliysiolo- 
gical Institute of the University oi Naples. Tlu writer ii jedai ii.to the 
vena fcmoralis of four bitches, far advanced in pregnancy, artificial pro¬ 
ducts of the breaking trp of albumen, wluch no longer possessed any 
albuminous properties, aid lliei sought to discover these products in 
the blood of the foetus. 

The injections were perfoinud witli extreme slowness, and with 
relatively large quantities. 

After the inje'ctions were concluded, the* body of the bitch was 
opened, the large vessels were ligatilled, and the still Huh g foetus 
taker out and beheaded. 

The blood from the blood vessels of the* neck was allowed to coagu¬ 
late of its own accorel, ai el then cxetniined for albuminous anel 1 on- 
albuminotis nitrogen. Before urd after injection the albttminoi s and 
non-albuminotts nitrogen content of thebitcbis' blood was deteimined. 

In some cases; llu* writer also examined tlu urii e ol the* bitch, as well 
as the amnion and allantoid liquids. 

Bor a comparison the blood of foetl and their mothers, which had 
received no injections, or only common salt injections, was a 11 el wards 
examined as to its albuminous coi tent. From a comparisoi of the 
results of the experiments, it was clearly proved that a portion of the 
non-albuminotts nitrogen injected into the mother's blood had found 
its way into that of the foetus. 

545 - Utilization ol Food by Zebus. - I’occi, tv m fa rtwitim CobmuUi y cur vii, gjflH)S AN0 

No, j, pp. 11-38 * figs., Florence, Jaminiy 1413, n.nomi 

The wxitcr, Director of the Stock Breeding laboratory of the Royal 
Superior Institute of Experimental Agriculture at Perugia, hnvii g 
under his charge a young zebu bull of about two ycais of age and bdot g- 
ing to the Gujerat breed, which was completely accustomed to its 
new surroundings, set himself the task of observing the power of these 
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Indian cattle for digesting various food staffs in comparison with the 
capability shown by European breeds in this respect. 

As a control was selected a young Podolian bull 20 months old 
from Todi, the result of a cross between the Val di Chiaua (Umbrian 
variety) and the Maremma breeds. 

At the time of the experiment, the weight of both animals was the 
same. 

The experiments were divided into two series: in the first, the animals 
were fed on average quality meadow hay; iu the second, on hay and 
earthivut cake. 

Both animals were kept in the same shed and their dung and urine 
were collected with particular care. 

After having ascertained the amount of food consumed by the two 
bulls, each was assigned a similar ration, according to its require¬ 
ments. 

The forage was examined first and subsequently the dung and 
urine. 

The results of the first scries of experiments proved that the two 
subjects showed no special difference in their power of absorbing various 
substances, with the exception of fat, of which the zebu absorbed a 
greater proportion. 

Nevertheless, the latter animal showed a slight difference in favour 
of nitrogen, while the firmer absorbed more nitrogen-free extract and 
mineral substances. 

Both bulls evinced a gain in nitrogen; this was, however, more note¬ 
worthy in the case of the Todi animal, since the zebu consumed more 
of this substance. 

In the second series, with meadow hay and earthuut cake, the zebu 
absorbed more litrogen, fats, nitrogen-free extract and mineral sub¬ 
stances tlinn <lid the other bull, which showed a slightly higher capacity 
for the absorption of cellulose. Further, the zebu show a considerably 
larger gain in nitrogen Ilian the other animal. 

Both bulls, on receiving more concentrated rations, increased in 
their absorption of almost all the nutritive principles, bill the zebu did 
this to the larger extent. This proves its greater aptitude to digest and 
assimilate nitrogenous matters, fats, nitrogen-free extract and ^ mineral 
substances. This agrees with the two animals’ increase in weight and 
the proportion of nitrogen acquired by them during the experiment. 

It is well to mention in conclusion that the two bulls drunk dif¬ 
ferent amounts; the zebu always required loss water, which according 
to the writer, points to its being adapted to living in hot climates 
subject to periods of drought. 
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546 -The Drawing Up and Printing of Pedigrees, wilsdom m m a matt dit 

DeutMhen (rt^Usehaft fur ZuthUui \hundc, and in /iilsthnft fur (rctfUtkunde mid Phtdt- 
mht, Yuli b, Pail 3> «»$ <> UaiiMovei, \Kinn i«Ui. 

A glance at the* more recent literature dealing with the subject of 
animal breeding shows that tlu* pedigrees are drawn tip and printed in 
different ways, which greatly increases the difficulty in tracing lines of 
ancestry. 

The writer suggests that pedigree tables should k duwu up uni¬ 
formly in the manner adopted by the “ Instilul fur Zuehtstudien ” and 
the “Deutschen Gesellschaft fiir Ziichtingskunde ” in the publications 
dealing with animal breeding. 

The form suggested by the writer, is given on page 77Q on a some¬ 
what smaller scale, on which is shown the pedigree of “ Undine.” The 
following points should be noticed in drawing up and in using those jx> 
digree tables: 

1) Pedigree tables must be symmetrical in all their parts. 

2) The normal-sized form (1) for manuscript entries is 7 3X4*6 in. 
A thick black line should enclose the table, which should be divided 
in the centre by a thick horizontal line drawn from the line marking 
off the first division (i. e, from left to right). In the case of short 
pedigrees, forms of half or a quarter the size are sufficient, 

3) The list of ancestors should always be printed with the nar¬ 
row side up; the descendant (Undine 8348) cm the left iti the first 
longitudinal division. 

4) The father of the offspring is entered in the tipper half of the 
second longitudinal division, the mother in the lower half, and the 
grandparents are then entered in the 4 compartments of the third lon¬ 
gitudinal division. 

5) In the first three narrow divisions (on the left) tin* names and 
number must be written in a perpendicular direction; but horizontally 
in the three following divisions; the names in the latter divisions should 
be written immediately before the line separating off the small divisions 
on the right. 

6) In the x$t, 2nd and 3rd longitudinal divisions, the* names are 
to be written in each compartment, in such a manner that the dividing 
line, which cuts the right edge of the table, reaches the centre of the 
name with the number. 

7) The numbers are placed, without the letters “No”, exactly 
after the names in divisions 4 m d 5; in the case of longer names, the 
number can come immediately below the latter, 

8) In the 6th longitudinal division, the parents of the animals 
therein entered am frequently given, in which ease it is necessary 
that the name of the father should be written above that of the mother 
in the right half of the division; a more distant progenitor can be entered 

(x) To be obtained from the Geschftft^UUe <!<t Deubolvn G*ellichafl ith ZUchtungs. 
tomdc, Berlin-Hdensee, Haltwrstadlstr. 3. 
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on the* right; thus in the 6th division of the accompanying pedigree 
table beloi ging to " Up dine " beside Olga i are given the names of 
her parents, Matador 589 and Olga 4817 and, further, theit father Pri¬ 
mus 91 is also clearly entered. 

If the names are written small, there is room w the division tor 
several generations of ancestors. 

9) Wherever the name of in ancestor is missing, a short hori¬ 
zontal .stroke should be made m the right place it the written table, 
(see in the cases of Robert aid Hulda). In prii ting, these strokes may 
be omitted. They should o A ly be used when it is certain Ihat the 
imc stors are unknown. 

10) Should more distant ancestors, or other important i\Ldionship> 
or combinations be known in the case of the animals flgttrii g in divisioi 
6, which it is impossible or undesirable to enter, the sign —should 
be entered behind the 1 ame of the animal in the. manuscript pedigree. 
(See Primus 91 next to Olga). 

11) Entries in the pedigree tables must be writtu kgibly. 

12) The reading of manuscript pedigrees is greatly facilitated it 
the names to not adjoin the lines. In the sixth los gitndinnl division, 
sufficient space should be left (about 5 mm) to allow of the insertion of 
figures if necessary. 

13) In the longitudinal divisions 4 and 5, the initials of names 
of equal length should come directly under one another, and this ar¬ 
rangement should be observed in the case of all the initials in division 6. 

14) The names of animals which occur many times in a pedigree 
can be represented by filled or unfilled signs ; these must be placeu 
behind the numbers of the animals in divisions 2 and 4, above the cen¬ 
tre of the name in divisions 3 and 5, and before the names in divisioi? 6. 
Large signs are used for the nearest ancestors and smaller for the more 
distant concestors, which are entered further to the right. Animals 
which are related, but have a somewhat different line of descent, are 
represented by unfilled signs, in which the amount of " blood " which 
they have in common with their mate, can be expressed by n fraction. (1) 

15) The compositor must use exactly the same signs as those 
given in the written pedigree. Larger and smaller signs of the same 
kind must only be used for the same animals, or related ancestors. 

16) In manuscript pedigrees, the signs which denote ancestors, 
or relatives on both the father's and mother's sides, should be written 
with black ink (c. g. Matador); signs which only represent ancestry on 
the one side should be red (e. g. Elso 2011); those which only repre¬ 
sent a quarter or an eighth of common ancestry arc coloured green 
(Sturm 1213). 


(1) Example: Etizian 4237 has % the blood of Gregor 2356 and % that of Eiche xSxt, 
or he has x/4 of the blood of Elmar T656, Gesine 6401, Matador 589 and Einhortt; of 
these animals, only Gedne 6404 docs not appear in the pedigree of Ediiha 18x7; En- 
aSan 4237 has therefore 3/4 of the same blood as the last-mentioned animat. 
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Ohkar 

1535 


Robei t 

1325 


Huli'a 

7829 


Bernhard 
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Mntadoi 589 




Hginlurd 

207a 


Studtwyk 

9274 


Hlcouora 

5392 


Heinrich 

1386 


Stadtwyk 

2395 


Aja^ 428 


Tyottohon.2415 

X^alk 71 — 

Lotto 783 ~ 

Kobetl 1325 " IB 

went Matador 589 

Hitlrfa 7829 _ 

Bemhard 

— 

ICmnia 3508 

Kva 3091 


Olgi T 


wmm Matador 589 
Olga 4817 #Pr 0* 


© (green) 

Sturm 4681 


Agu the 5681 


(greeu) 

l$udau 4237 


Jtfditka 1817 



Wodau 

Ajax 336 _ ! 

825 

Pauline 2843 Z j 

Ivnka 

■k Primua 91 D,e^T, w 

473 * 

4 » Alma 2588 

Wcxlan 

Ajax 536 Z 1 

825 

Pauline 2843 ~ 

Clara 

4 t Primus 91 DlmuToW 

3170 

Hertlia 986 Z 

1 Oregor 

lilmar 1656 Z 

2338 

( 6404 _ 

Kiche 

•■■"■Mutadur 589 Z 

x8ri 

liinhom Z 


lilmar 

1654 


Klfriede 

7495 
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17) The* composite*! may abbreviate long mmu\s iiMlivisio? 0 , but 
no othoi siltcisilioi s tire* admissible. Abbfeviatioi s cai» oi*ly be used 
where the names lu,v» wcurud ir full b <arlie*r divisioi s o£ the table. 
tShoulu tlu spao w division 6 be b'SuflicitM i for the miuus and mtm- 
k*rs ami iigis of further ancestors, tlie sigus alone* are entered. Explana¬ 
tions of the pecligiee, breeding ii formation ui d premiums should be 
entered 01 the back of the form. Hut in the 1st lo; gitulinal division 
(tillowing a snitnbh interval) the name e>f the breed can be entered 
Mow (on the right) and the date of birth (above) on the left. 

f i: * Live Stock Breeding in the Sierra do Norte in Peru. — ukomh, alikido: 
m La Riqiuui I ola , Vol. II, No. 1 pp. SU7-S73 IJma, J auu.it y 

On account of the distance oi the* Si ora a do None iiom populous 
centres and of the lack of roads, stock breeding in this region is still 
practised on primitive lines. The estates are very extensive — tip to 
25 000 and 50 000 acres; sometimes the same owner possesses adjoining 
estates reaching from the coast to the mountains. 

The estates are divided into “ campos," “ potreros ” and “ invier- 
nas.” The “ campos," which occupy the greater area, are not enclosed 
and they are grazed during the rainy season. The " potreros „ include 
the best pastures and are mostly surrounded by dead hedges or by 
ditches. They are reserved for the use of weak and yotuig animals dur¬ 
ing the dry months; the " inviemas " are irrigated meadows often 
enclosed by dry stoi e walls and sown to “ paja chilera ’’ or " paja pa- 
lada " (Stipa spp.) and devoted to the fattening of the cattle to be sold 
during the year. Sometimes the " potreros " also are sown with "paja 
chilena,” or settlers are allowed 1o grow cereals ii> them on condition of 
leaving the stubble for forage. 

The " inviemas " ate sown by hsn d. a pick lioiug used to prepare 
the soil which is too irregular and too stony to be ploughed. The ground 
N resowi' every 10 to 15 years. 

T1 is customary to give smy agriculturist who sc tiles on the estate, 
as tanner, a certain extent of land, on pnyuunt of a trifling nut {1 to 
lo soles that, is 2 to 20 shillings) and of a share of the produce (beans 
and maize); the farmer has also to assist in the j>erformance of certain 
work, his share amounting in all to 30 days per annum, ami to pay 
1 sol (about 2 shillings) for grazing rights per In ad of cattle jier year. 
{Strangers pay twice 1 as much. This promiscuity is often injurious to 
the cuttle of the estate, which gets crosw d with inferior animals. 

Once n year, at the approach of the rainy season, u general inven¬ 
tory is made of the live stock, taking the herds — that is the cattle 
entrusted to one herdsman —- ir succession. It is then that the ani¬ 
mals an* branded and eventually castrated. In some estates the cattle 
are rounded up a second time at the end of summer, when, the animals 
to be fatten ed are picked out. Where horses and cattle arc bred the 
inventories ate made separately. 

It takes from 3 to 6 months to fattei> cattle in the " inviemas.” 
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The cattle nf the Sierra is smaller at d not so well built as that of 
the coast, where selection and crossing with improved bleeds is practised. 
Neverthi t< ss, even in the Sierra do Norte, a btmlei has introduced 
excellent Ileicford bulls. 

The chief and most profitable iudiistiy is the fattening of cattle, 
though some clime is made. Tlie cows are milked 01 ly during two or 
three mouths in the year and they yield barely a quart ol milk per day. 
Both cheese and butter art made very imperfectly aid with the mast 
rudimentary utensils. 

A good deal could be done for Ik improvement of breeding in the 
Sierra do Norti. The climate is mild, tin Umperaturi tardy silking 
below l° C. and the rah s are abundai t in 1h< summei; <01 si quently, 
with a relatively small amount of labour, plci ty oi pisture might be 
secured all the year round. Then are no cattle diseases. The liver-fluke* 
is the parasite most to be feared. 

Sheep bleeding would find lavenunblc conelitioi s, especially in the 
"puna ” or higher part af the Sierra, but it is 1 ot *-<' profitable as cattle 
raising. Some yc'ars ago Me'rii os weie ii trodueeei, but as i o pieiper 
care was bestowed on the eiossij g, Ihe flecks *oen elegei anted, aid 
now they have not much more wool than the 1 alive (oriolhi) biecel. 
The death rate* is ralliei high, chiefly owii g to stapgus, mi that often 
the yearly increase is 1 ol above xo ]>cr ccj 1. Then are alse> many licks. 
The ave'rage* yield of washed wool per head is Jieun % to 1 lb. per 
head. It sells at 8 to xo soles per nrrotn (7^1 i to 9 y 2 d pe*r lb.) The 
average price of sheep is about 4s and of fat sheep about 6s. 


548 - The Fat Stock at the General Stook Show In Paris. - vomana: m 
Ja Vic A n Hcoh cf RttraU> Yt.u No 14, pp Tniis, Mmcli. 8, 191 ^ 

This report gives advice as to fattei ing am! exhibiting stock, as 
well as information res peeling the success obtained with various French 
breeds of iattic, sheep and pigs. 


549 - The Prussian Half-Bred Hone, oan/iki: uns-s n,ai>biui. - nuuJriettt 
Lmlwiththa/lhcke Zetfuii', Vent ej, Nei to, p. iH|. lit rim, Mm fit 
The writer mentions the criticisms, which an* oiten losses I njion the 
East Prussian horse and shows how its eaily matnrity may be turned 
to account without detriment to its excellent qualities. 
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550 - Bast Prussian Studs and the Supply of Horses fnr the Army. • - uous 

buck: in Ittustrterts LmlmrtichaftUthe ZeUuni, Year 3$, No. 24, pp. 224-22.4, Berlin, 
Man* 22, 1913. 

Information respectii g the development of the East Prussian re¬ 
mount studs and the present breeding of remounts, together with an 
account of the importance of this work for the aimy. The Inst section 
gives a list of the best private studs, 
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551 - The Austrian Cattle Census of December 31 , 1910 , andthe Fluctuations 
in the Number of Cattle since 1900 , especially as regards Milch Cows. 

IfiiHRiu: in Qtftimthist'fn Molhtrei-Zt?t f nn' t Year *:<>, No. t»P* Vionua. 

March x, 19 n. 

In 1910, the tohil number of cattle in Austria amounted to 9 160 009 ; 
of these 4901856 were cows and 1154283 steers. In comparison 
with the 1890 cattle census returns, there is a decrease of 3.7 per cent. 

This falling off is chiefly in steers (20.7 per cent.) and bulls (16.5 
per cent), for the cows have increased 3.3 per cent., owing, in the writer’s 
opinion to the increase of dairy-farming. The number of cows has risen 
from 50 per cent, to 53 per cent, of the total horned stock, but this in¬ 
crease has not kept pace with the growth in population. While in 1900. 
there were 181.5 cows per 1000 inhabitants, this number had fallen to 
171,6 at the time of the last ecus us. 

The number of cows has decreased every where in the Alps, except 
in Lower Austria. This is especially noticeable in Carinthia (7.1 per cent.), 
in Carniola (6,8 per cent.), and in the Voralberg (6.8 per cent.) 

In the Sudeten and Carpathian districts a considerable increase is 
to be observed: 7.8 per cent in Moravia, 5.8 per cent, in Galicia and 
9.2 per cent, in the Bukowina. In Salzburg, there ore 329 cows pet 1000 
inhabitants (the maximum), in Upper Austria 323, in Carinthia 229.9, in 
the Tyrol 229.5 and in the Vorarlberg 226.8. while in Dalmatia the number 
sinks to 45.5 (minimum). 

Rearing young cattle seems to be most extensively practised in 
Styria, Ciruiola, GSritz, Gradiska, Bohemia, Moravia, Silesia, Galicia and 
the Bukowina. 

55* - A Contribution to the Knowledge of Tarantais Cattle from the Zoo- 
technical and Economic Standpoints, -iioffmwn’ m nuttahtn^n dtr landwirt- 

*chttftiuh**n l.dukameln der ft, A. Hothnhulc ftir Bodcnkultur m IVwn, Vol 1, Pail. 3, 
pp. <W 53 A Vienna, janumy x<>j3. 

The detailed investigations of the writer led to the conclusion tliat 
Tarantais cuttle (“ Race tarautaise, ” or “ Race tarine ”) of south-east 
France arc not, as Boucher supposed, the result of a cross between the 
,f Race Jurossiquc ” (Swiss spotted cattle) and the 99 Race des Alpes ”, 
but a separate pure breed. In order to determine the descent and re¬ 
lationships of these cattle, the writer made comparative examinations of 
their skulls, of which the results justified the conclusion that the Tarant 
cow is a direct descendont of the old lake-dwellers'cattle, which were once 
found everywhere throughout Savoy. Some primitive characters of the 
lake-dwellers’ cattle seem to be still latent in the Tarantais. The struc¬ 
ture of all the skulls examined showed a considerable improvement upon 
the type belonging to the pre-historic breed. The writer especially no¬ 
ticed a shortening of the face and a corresponding broadening of the fore¬ 
head and back of the head, from which he came to the conclusion that this 
short-homed breed was not only more highly developed, but that its deve¬ 
lopment had proceded along brachycephalic lines. This small amount of 
btachicephaly is not, in his opinion, to be attributed to a mixture of breeds. 
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Therefore the Tnrantais cattle should be placed in the zootechr icul system 
between the third and fouilli Conns ol the type “ Bos taurus ewopaeus. 99 
Dr. Hoffmann gives a detailed necoi.nl of the Tarim inis breed, which lias 
hitherto been little dealt with in books on cattle. 

1 

553 - The First Show of the Red Cattle of Central Germany at Biedenkopf. — 

Kni^i r in Ih’itteclu Lantiwoluhiiftlnfu Pn sw, Year j.<>, No. 1*, pp. 1 riv>; No. i„ 

pp 150-151. Berlin, FVbiuaiy S and 12, nuj. 

This is a report of the liist exhibition of breeding cattle, which was 
held by the Federation of Breeders r>f the Red Cattle of Central Germany 
at Biedenkopf last autumn. To this Federation, whicli was founded 
about eighteen months ago, then are now affiliated 22 Breed Associations 
with about 10000 head of cattle. Its object is the improvement, by 
means of selection, of the him ling stock of the native rod cattle, which 
are kept in the mount dnons districts of Central Germany and in Silesia. 
The aim of the Federation is to obtain an animal good tor milk and 
meat production and also for work, and which is better adapted 
the needs and economic capacity of the different bleeding districts. 

An attempt is being made to unite higher milk yield, greater weight, 
a better formed hind quarter, a more powerful muscular development of 
the thighs, as well as earlier maturity, preserving at the same time 
its special aptitude to draught purposes. The live-weight of throe-yea 1- 
old bulls should be from 1320-1980 lbs. and that of five-year-old cows 
from 880-1540 ll>s. The head ami neck should be moderately long and 
strongly attached, the^fore quarter and chest deep and wide, the shoulder 
long and sloping, and the back straight. A broad rump, long jielvis, 
regularly formed udder, clean powerful limbs with short pastern, and hard 
hoofs are also required of the typical red cow of Central Germany. 

The proof that the Federation is not aiming at impossibilities has 
been given, according to the writer, by this first show, where a con¬ 
siderable number of animals were exhibited, which haw nearly attained 
the breeder's aim. The report contains pictures of many of the breed¬ 
ing cattle shown. 

554 - The Slaughter of Cows in Calf and Its Influence on Beef Production. - 

Breimiwi in Deuhchc Unulwitt dwfilichc Pn'sse, Year 40, No. 13, pp. 1 i<hs«; No. 1 \ 

pp, 159-1&0, Berlin, February is and is, X013. 

In 1910, Dr. Buchom drew up statistics of the number of in-calf 
cows slaughtered in the Cologne slaughter-house. He extended bis in* 
vestigations to the weight of the uterus, as well as to the weight and 
age of the foetus. The statistics showd that 16.5 per cent, of the cows 
were in calf, and most of them were not over four years old. With 
advancing age, the writer found a decrease in the number of cows in 
calf slaughtered. The number of cows in calf slaughtered was larger in 
October and smallest in Jtme The annual average was exceeded in 
September, November. December and January, from February onwards 
the number fell below the average; and from July, it again rose notice- 
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ibly, Tilt pKgi aj cy uMially «i j or 4 mouths' duration, least 
oftui as much as 8 oi 9 mot tbs. 

TIk \vt iglit ot tin m<it- with ilu lot tus was, n 11 k cast oi 3 or 4 
mu tlis* pui»i»;u cy, 9 1o 15 lb*-. Tin tiltiu*- ot cows not in ca|f 
i*(iai(t(i „ lbs. The extr M wtigln oi tin uteri dtu to pit gran cy was 
*3.000 lbs Tht lolal lamibu oi iocti weighed 11850 lbs. If these 
result bt applied to the wholt corn try, as may ruisoi ably be dote, 
^ttiog that similai 01 th< «* \m\ percentages have been obtamed ia 
many other slaughterhouses, it iollows th 1 ! 298546 cows in calf are 
iitdiutlly slaughtered n Gcimsu y; cot soquently over 1000 tois of meat 
*1 tt lost by the" tlestiuetioi of the iotti. The writer considers that Ger- 
mar fat met ■> would bt able to product ai d supply all the meal required 
by tht population , if hwtr pregi art cows were slaughteied. 

Ir ordet to attain this u d, Di. Buchem recommends the dcclaratior 
of tin meat oi preg ant irimnls and the legal applicatioi ot breach of 
warranty to cases ol tlu salt of cows in ai advanced state of gestation. 

W - Influence ol Alpine Grazing and Weather on the Milk-Yield of Cows. - 

leM\s-K\ Uhu Utn Uniilu ik* Alpung uml tlu mUcotologi^cheti r«ikt<mn auf 

<ii< nuW h.tHlichtn keittun'cn von 27 Kulun da Anstaltehude in Rotholz, Tuol 

M 'Uihttt ti' ii< t J^andwutsihitlfliciun Lthrkanzcltx iUr A”. K HtuhsJiult fui Bouenhulfur 
Wm, Vo! j, Pait 3, np 33q-3n \ enna, ]anu*ir> i->, 11)13. 

During the summers ot 1910 and 1911, the wnkr made fortnightly 
lest milkings ,, <1 determinations of the fat content of the milk of 27 
Cfiws.it tlu Rotholz Provinewl Agiiculti'ral Tistitntcir the'Tyrol- At 
the same thiii, the tnetiurological conditions were closely observed, in 
order 1o determine win tlicr tlit \ had any influence upon the cows’ 
jH‘iform.iriH. 

The .ininmls belonged to the guy-brown mountain breed and spent 
the gn.iter p tTt of the sntmueo in quistion on an Alpine meadow, 
only 0 rnwi remaining in tin valliy. All tin cows wire weighed at 
the bi ginning nod md of the grazing period, nitd the weight of their 
ealvis ai In till was ascertain d. 

Prom the t ibles and diagrams giving the milk yield and fat content 
ami also the dilTetent meteorologic.il factors (temperature, atmospheric 
pressure, preei])itali<«», etc.), practically no regular influence of the latter 
upon tlu anionnt of milk or the fat content of the milk can be de¬ 
termined. Snow was the only factor which reduced the milk yield. 

The cows which had grazed 011 the alp gave a little loss milk 
than those which had been kipt on the valley pastures, but the fat 
eontei t of their milk was slightly higher. 

556 - The Variations in the Composition and Properties of tho Milk from the 

Individual COW, Ste*un, C, H., anil Suaw. Koseoi H TI. S'. Department of 

Avruulturr, Hunan of Amtnal Ttulustry, liulUtin 157. U'ash'nntroi, 1913- 

Vm writers investigated the milk of 7 cows of different ages and 
about a fortnight (sometimes also for a shorter period), 



SHEET 


785 


in order to ascertain the composition oi the milk and the variations in 
the protein, sugar and fat content, as shown by the Reichert-Meissl, 
iodine, and saponification values and the melting points. The details 
are given in tables. 

557 - The Milking Tests of Tyrolese Cattle-Breeding Associations, kubrat: w 

Wiener Landanrtsohafthche Zeituna, Year (>3, No. »j, pp. ■().*, \ lonua, March 22, 

This article gives the data collected during a period oi five years, 
and referring to the different breeds of cattle kept in the Tyrol. 

356 - The Moscow Sheep Breeders’ Congress and Exhibition. - Tkuuuoh : >u 

ZeUsclmft fur btfiafsucht, Burt m \, pp, •»-I tan novel, Mai ch i«ji; 

In October 1912, a Sheep-breeding Congress for the promotion oE 
this industry in Russia was held at Moscow in connection with an 
exhibition of sheep, which included a scientific section and one devoted 
to demonstrations connected with the wool industry. During the 
sittings of the Congress, at which the writer was present, much stress 
was laid on the fact that Russia did not require any mow to import 
sheep, or in any case only to a limited extent. 

There arc, at the present time, 87 million sheep in tin* country; 
these may be divided into two categories, producing fine mid coaise 
wool respectively. 

Of the first type there are 6 millions, including different breeds of 
Merinos. The other 81 millions consist of short-tailed, fat-rumped, 
broad-tailed and long-tailed slieep, of which the last are bred for meat, 
milk and fat and also for their fur. From the information supplied to 
the Congress, it appeared that sheep-breedu g had only dedii id in the 
districts where pure bred Merinos were kept. The proportion of sheep 
to the population, varies in different districts: in some there are jo sheep 
per inhabitant; in others 200, this very high figure occurs in places re¬ 
mote from centres of communication, and it was part of the work ot 
the Congress to oput up such districts. 

The Russian Merino sheep, to which the writer devoted sjjeeial 
attention, is a typical exclusively wool-producing m imal. As flocks of 
Merinos only occur isolated it* Germany .iikI the Gtrman breeder's aim 
is totally different from that of the Russian farmer, tliereis no question 
of importing Merinos into Russia from Germany. 

English breeds and their crosses have not proved very successful 
in Russia, so that breeders in tlial country hive to resort, more or 
less, to the systematic improvement of the*« nmerous native breeds of 
sheep. 

Of the many breeds exhibited, the writer decribes the Kurdjuck 
and Walk chi an breeds. 

The large Kurdjuck sheep; is a native of South Russia, and belongs 
to the fat-rumped type; it is reared for meat tuid fat only, as its fur is 
poor, but it is resistant and thrifty. It reaches its full size at the age 
of 6 months. The measurements taken by the writer of an adult raw 
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wore as follows: height at withers 35 inches, breadth oi chest 9 in., 
depth of chest 15.3 in., total length, without cushion of fat, 3 It <>.<> iv t> 
with fat cushion, 3ft 4.5 in., the latter env weigh up to 33 lbs. 

M, Telschow opines that this breed would also be profitable in 
Germany, especially if crossed with the native breeds, and would thiive 
in heath districts, where the food coa dilions are veiy variable. The^e 
sheep arc also suitable for crossit g with the South-West African fat¬ 
tailed breed. 

Many crosses have been successfully made in Rissia, especially 
with Merinos. 

Wallachian sheep are chiefly bred f >r tliiir fur, and in additioi to 
producing the valuable PoUsehu raru £ut, they also furi ish a good deal 
of meat. The writer is of opinion, that these sheep might be kept with 
advantage also ir Germany, and alter giving a short account of the 
many exhibits dealii g with sheep brtedii g, which were showi ii the 
Wool Ii d us try Section, he oxpresus the hope that one clay, on the* oc¬ 
casion of such a Sliecp Exhibitioj , an In ten? a ti 01 a 1 Sheep Bleeder's 
Congress may also beheld in Germany. 

5 V> - The Improvement of the " Mangalicza ” Breed of Pigs in Hungary. - 

KoVACsy, Ui;l\, m Mizb ,asiia<ut i Sacnnh, Wai XXXI, No 3, pn 17 t 7 ) HwUpfSt, 
Muuh i<n,. 

TMs breed is much prized in Hungary for its fat-produeii g qualities 
ou'ri its adaptation to the conditions of climate, soil, and foul oblninii g 
in that country, 

II has, however, the serious defects of not being sufficiently prolific 
or early maturing and to these causes must be attributed the exhaustion 
of the Mhngaliozn bned. It was therefore necessary to cross it with 
another stock, winch without altering the qualities which ruder these 
pigs indispensable to Hungary, would at the* same time increase their 
prolificacy and accelerate tlieir growlh. The necessary equalities have 
Itocn found in the kin coin shite breed ; this was introduced ior the first 
time and exhibited at a Show of breeding stock held in Hungary two 
years ago. 

Of the various English breeds of pigs, the Lincolnshire is the one 
which fattens lx‘st, and most resembles the Margalicza in its shape and 
curly, white hair. Further, the crossing experiments made during this 
short time already showed that the cross-breds of the first gei oration 
fulfilled the wishes of the breeders in every respect; the animals developed 
more quickly and were more prolific without in any way losing their 
property of easy fattening. On the contrary, with the same food, they 
attained a heavier weight than pure-bred Mangalicza pigs. 

Many Hungarian breeders, encouraged by these results, began to 
turn their attention to Mangalicza-Lin coin shire crosses. The following 
information has been given by two biecdeis respecting Mangalicza crosses: 

At Balaton ffildv&t, M. Mdrktis kept pure bred Mangalicza and 
Mangalicza XLincolnshire pigs in the same herd and on the same rations. 
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The average weight of the pure bred young pigs when 8 % months old 
was 119 lbs., while that of the Mungalieza X Lincolnshire pigs of the 
same age was 165 lbs.; the hybrids thus weighed 46 lbs. more than 
the others, which represents a difference in value of 17s. 5 d. per head. 

The breeder considers that, when the pigs are one year old, the dif¬ 
ference in their weight will amount to from 77 to 79 lbs. per head iu 
favour of the improved Hungarian breed. 

At Kajdues, M. Blascsok selected 328 yoiu g ctoss-bieds, of which 
the weight, at the age of 6 weeks, was from 35 lbs. to 55 lbs. Their 
weight at 6 months was 132 lbs.; they were used for bleeding pur¬ 
poses at the age of 11 to 12 months. The castrated pigs weighed 550 lbs. 
per pair, at 14 moi ths, and gained 392 11*. in 4 months, while pure-bred 
Mangalicza animals only weighed 484 lbs. per pair when 2 ycais old, 
and only gained 345 lbs. during the same time and with the same 
rations. 

On the writer's farm, cross-bred pigs weighed from 220 to 264 lbs. 
the pair at the age of 6 % months and fiom 282 to 330 ll>s. when 7 % 
months old. 

It is very difficult to acclimaliz< llu pure-bred Lincolnshire iu 
Hungary, especially when it is first imported ; many animals have to be 
rejected ; but after tin first year, they ofUn prove excellent bleeders. 

The sows arc very prolific and rear their young very well; the latter 
develop rapidly. 

500 - A Contribution to the Knowledge ol the Length of Pregnancy in Goats* - mxt * 

MACntNS: in Bt'ilmr ' lumatUch Woihensthuff Yior cm. No. xo, pp,ib7*iSy. 

Berlin, March 6, 1913, 

144 animals were the subjects of these investigations. Some of the 
goats belonged to the Harz breed, others were crosses bdwe<n 3 alive 
goats and Harz, Saaiw, and Toggej buxg animals. The* lei gib of the 
period of pregnancy, which varied with the age* of the goals, was from 
142 to 164 days, fiom which fact the wrilor draws the roi chtsioji that 
the variations hitherto allowed for were t< 0 slight. 


FARM KNGINKKRING, 

561 - Trial Of Bono-Mllls. — Kujsrr : Arbciti'n for Dcutschen iMndwirhchttjlS'GmU* AOiticULTUKAX, 
schaft, Part 237, Berlin, 1913. MACHINERY 

The competition held by the German Agricultural Society (Deutsche- • * ^ u ii 
bandwixtschafts-Gesellschaft) on July 7 and 8,1912, in the Central 
Poultry-breeding Establishment of the Chamber of Agriculture for the 
Province of Saxony has shown that decided progress has been made since 
the competition held in 1909. 

The object of these bone mills is to redtire bones, both raw and 
steamed or boiled, to a form suitable to lx- used as food for animals 
(poultry, pigs, etc). 
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Four baud machines and two power diiven machines worn tested. 
Tile tests were conducted as follows: firstly half a pound of bones of 
different kinds were given to each machine and the time each took to 
grind them was noted Then a dynamometer was connected with the 
machines and observations were made as to the quantity of the mm. 
material that could be ground in two minutes. Further the commission 
ascertained the performance per hour, the amount of power required, 
and examined the quality of the meal produced. 

The above tests yielded the following results: 

A. Hand machines. 

No. I. Hand bone-mill with fly-wheel: D. R. F. (i) No. 242002. — 
This mill grinds per hour 20 to 22 lbs of boiled Ixmes, 11 to 13 lbs. 
of raw bones or 6 % to 9 lbs. of hard limb-bones. Its price is 28s 8 d. 
The opinion ol the judges was as follows: Provided the device for 
fixing the mill be improved, machine No. 1 may be declared specially 
suitable to small concerns, as it yields a very good meal free from splinters 
and is also very cheap. 

No. 2. Bone-mill with crank: D. R. 1\ No. 242002. - The output 

is about 11 lbs. per hour. The price of the machine is 24s 6 d. The 
judges’verdict was the following: Tins machine turns out a meal 
somewhat inferior to that produced by machine No. 1, hut still fairly 
good. Its output is also less and it is not so easy to work and to 
dean. On the other hand, thanks to an ingenious device, it can easily 
be fastened to tables projecting but little over their frames. Consider¬ 
ing the very slight difference iu price, machine No. I is decidedly to be 
preferred. 

No. 3. Bone and Universal Mill “ Heureka” [Moh’s system), B. Model 
worked by land: D. R. P. No. 217 638 -It grinds from 4 %, to rr lbs. 
per hour. The price of the mill is 24s 6 d. The judges’ opinion was the 
following: Machine No, 3 g.ves, especially with household bones, a 
good meal. It is easy and safe to work, and relatively cheap. 

No. 4. Bone and (Jnivcrstil Mill" Heureka ” ( Mohs' system), li. Model 
with flywheel, worked by hand: l>. R. P. No. 217638. Its output is 
stated to Ik* 8.8 to 26.2 lbs. per hour. Power required: one man. 
Price &| 3s 3^. Tlu* judges’ opinion was the following: The mill turns 
out, especially with household bones iu a short time a good quantity 
of excellent meal, but when working to its full capacity it is too tiring 
for a man of normal strength. It is besides too dear. 

B. Power driven machines. 

No. 5. Bom and Universal MiU “ Heureka," Z. Model: I). R. P. 
No. 217 638. — The output is said to be 66 to 77 lbs. of coarse meal 
per hour. The power required to drive it is indicated at 1 If. P. The 
price is £14 14s. In the opinion of the judges the machine as it is at 
present is not to be recommended owing to the danger attendant on 
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(1) Deutsches ReiclUn Tatcut. 
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its use and to the splintery nature of the meal produced from house¬ 
hold bones and ribs. 

No. 6. Bone Mill No. 8. — The machine is stated to grind no lbs. 
of bones per hour. The power required is indicated to be 2 H. P., 
and the price £12 5s. The judges consider it to answer all just de¬ 
mands upon it. The mill produces per hour a good quantity of excellent 
meal from all kinds of bones, and it if were somewhat cheaper it coitld 
be still more highly recommended. 

562 - Abstracts of recently published Patent Specifications. (England). 

21483. Swede and Turnip Harvesting Machine. (September 29, 19x1). 

This invention relates to a machine for harvesting swedes, trn ips, 
mangel wurzels, beetroots, etc. It comprises a floating cutting device, 
to sever the tops, arranged at the front of the machine and adapted 
to be moved up and down to suit the height of the* root tops, a tailing 
device consisting of a transversing horizontal blade which passes m der 
the root and severs the tail, leaving the same in the* ground, an elevator 
behind the tailer, and a cleaner into which the roots are delivered by 
the elevator. 

12058. Grain or Seed Drilling Machine. (May 21, 1912). 

This invention relates to improvements in a grain or setd-drilln g 
machine, and consists in providing it with two sets of sowing funnels 
and two sets of coulters so connected that, accordii g to the dire*ction 
of movement of the machine, one or other of these sets can be brought 
into position for service. The drill may be worked either by animal or 
motor-power. In the former case if it be desired to reverse the motion 
of the machine the animal must be harnessed at the other end of the 
machine, but in the latter case to obtain the change in direction 
required it is only necessary to reverse the motor or to reverse a gear 
which is mounted in a suitable place on the carriage frame. 

27529. Machine for Sowing Mangold, Turnip, and other Seeds. (De¬ 
cember 8, 1911). 

The object of this invention is to provide an improved machine for 
sowing turnips, mangold and other seeds, which will reduce waste by 
sowing the seed in bunches at equal spaces apart in the drills. 

283. Motor Plough. (January 3, 1912). 

This invention relates to motor ploughs, and its chief object is to 
prevent breakage of the implement or of any of its parts if any of the 
shares should be arrested by a large stone, the root of a tree, or the 
like. Preferably, the arrangement is such that the shares are connected 
to the carrier or frame through the intermediary of a spring or springs 
in such a manner that the said spring or springs is or are extended or 
compressed when any of the shares are moved relatively to the frame, 
the said movement being transmitted to the disconnecting device so as 
to operate the same for disconnecting the motor. The invention further 
comprises improvements in the traction wheels of the plough, in order 
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to prevent .slipping oi the wheels, without anyuirth sticking to tin suine. 

425. Motor Plough. (January 5, 1912). 

This invention has reference to motor ploughs of that kii d wherein 
the plough breasts can be raised or lowered and regulated as to their 
working depth. One feature of the invention is the means employed for 
adjusting the forward ends of the plough beams relatively to the draw 
bar. In order to raise the breasts by hand, a spool is mounted <m a 
power shaft, which spool can be rotated by a manual lever to raise the 
breasts with which it is in operative connection. When elevatii g the 
breasts by power, a device actuated automatically by the movement of 
the plough beams n> employed for stopping the movement of the breasts 
after being raised a given height. A further feature of the invention 
consists in the provision of improved mechanism for limiting the lowering 
of the beasts beyond certain limits. The downward movement of the 
breasts is controlled by a brake shoe acting on a brake drum, the said 
shoe being actuated by a lever which in its initial movement releases 
ratchet and pawl mechaidsm holding the plough breasts in their ele¬ 
vated position, and in its continued movement operates the brake shoe 
to control the breasts. The breasts are held in operative position by 
means of resilient supports, the tension of which can be individually and 
collectively regulated. 

28797. Manure Distributor. (December 21, 1911). 

This invention has for its object to provide an improved manure 
distributor so constructed as to ensure a positive and efficient feed of 
the manure and a good distribution on the ground; to prevent in due 
working of the manure in the hopper; and to facilitate the cleaning of 
the distributing mechanism. 

29358. Motor Driven Cultivator. (December 30, 1911). 

The purpose of the cultivator described in this specification is more 
l«irticulttrly to pulverise and bank soil on both sides of a row of plants. 

XI949. Power Driven Plough. (May 20, 1912). 

The invention relates to power-driven ploughs of the type comprising 
n tractor and a plough coupled tlierewilh, and has for its object certain 
improvements in this class of apparatus, relating more particularly to the 
method of coupling the tractor’s plough frame, and to the associated 
appliances for manipulating the plough shares from the tractor. 

4(910. Clutch Gear for Agricultural Machines. (February 27, 1912). 

According to this invention, improved transmission gear is made rise 
of which connects the seat or the pedal to the clutch spring, and com¬ 
prises a sliding member round which the connection passes, the said 
member being made to slide at will by means of a system of auxiliary 
gear which the driver can operate when he is seated for causing the 
action of the geared working parts to cease at will. 

7814. Rotary Harrow. (April 1, 1912). 

This specification describes improvements in the driving and opera¬ 
tion of rotary harrows of the type in which the harrow is driven in* 
dircctely from the main driving wheels through countershafts. Accord- 
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ing to this invention the counter-shafts arc carried by a framework to 
lie above the main slnlis of tlx, wh t*ls ai <1 are drivei from these latter 
by pinions, the fii al drive from 11 k counter-ska Its to the hairow roller 
being by chains. 

4157- Grain Harvester. (Feb. 19, 1912). 

The object of this i« vention is to provide a new gram harvester, 
arranged to cut the grain ai 0 bn d it whil< in an upright position. 

563 - New Patents (German Empire). 

Patent No. 9225/45-a, (6. I. *13).—This drum for holding the blades 
of a pickixg plongh [JPriisu pfh*g (1)] coisists <f disks numnted on a 
square axle iu d coi ntoled with each other by ties. Bctweei the disks 
lirgs are placed, and aceordia g to the width of the rings used the dis¬ 
tance between the disks may bo varied. 

Patent No. 20981/45 a (2, I. *13). — Ir this macliiue for tilling the 
soil by means of seventl implements mounted on a revolvit g shaft, aid 
which in order to free them from w<uls and the like can be set to work 
successively, the worn wheel of the implement bearing *lmft as well as 
the worm wheel of the crank shaft of the bearing wheels can be driven 
independently of each otlia by n common shaft. 

Patent No. 10897/45 a. (6. I, '43). -- Subsoiler for ploughs. This im¬ 
plement pivots lound <1 pin in the lower end of an adjustable plate, 
which is fasteiert to the land-side plate of the plough and is connected 
with a spring which comes ii to action only when considerable obstacles 
are encountered, such as big stones. 

PatentNo . 65206/54 c. (20. 1 . ’13). - Machine for lifting beets; consists 
of shares and of arms co» nccted with the shares by articulated joints. 
The arms have an up and clown motion and am so arranged that they 
move towards each other. 

PatentNo . 65740/45 a. (20. I. *13). — Machine plough 011 the double 
engine system. An a dkss cable is wound round the winding drums anti 
each portion of cable draws an implement forwards and backwards. 

Patent Afo. 255087/45 <?. (28. XII. *12). -- Automatic tying device ior 
straw presses. The invontioi consists especially in the arrangement ac¬ 
cording to which the himUr shaft itself revolvt s slowly uj d couples with 
the main driving shaft, tints starting tlie knottei, whereas fonuetly tin* 
measuring wheel shifted a stop for the coupling pawl. 

564 - Observations on Traction Engines* — ringkijjann, m : in Annates de vinstitut 

Motional Axronomique, Series a, Vol. II, Tart, a, pp. aa 1-241* Paris, 191a. 

The writer shows with the help of diagrams and tables the results 
obtained iu the course of 16 tests carried out with 9 different imple¬ 
ments for working the soil. He arrive at the following conclusions: If 
the average draught power be taken as 100, the maximum power rouges 
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from 110.55 to 154.70 and is required for a distance ranging from 2 to 
27 per cent, of the whole distance. The great differences observed with 
the various machines are solely due to the nature of the soil. 

The writer therefore proposes to adopt 100 for the average haulage 
power and 175 for the maximum. He represents the former by t and 
the latter by T and establishes the following equations 

T = 1.75 t 
t = 0.57 T 

It is therefore recommended to base the calculations for a traction 
engine, both as regards its performance and the resistence due to friction, 
upon 1 */« the average haulage power. 

365 - “ Case ” Steam Traction Engine. — de comae, m. f.: in Bulletin de la So¬ 
cial d? Encouragement pour VIndustrie Nationdle, Year in, Second Half-year, No. 4, 
VoL 1x8, pp. 547-531. Paris, December 191a. 

The writer, after giving an accurate description with figures and 
principal dimensions of this repeatedly and successfully tested machine, 
gives an account of the results obtained at the trials made at Chelles 
and at Bourges respectively, with a 45 H. P. and a 60 H. P. machine of 
this type. 

Hitherto they have been built of 30, 36, 45, 60 and 80 effective 
H. P. The builder states that a 60 H. P. traction engine can draw a 
load of 20 tons on the level and from 12 to 15 tons on gradients of 8 
to 10 per cent. 

566 - Report on Clearing Land from Tree Stumps by Means of Steam Plough 

Engines. — Rtngelmann, M.: in Bulletin de la Soniti d’Encouragement pout Pin- 
dustrie Nationdle, Year xn, Second Half-year, No. 4, Vol. 118, pp. 546-547. Palis, 
December 1913, 

Communications on clearing land from tree stumps in the Belgian 
Congo, according to a report by E. Replace published in the Bulletin 
Agricole du Congo Beige, Vol. HI, No. 1. 

567 - Certani’S Subsoil Plough. — Gampekt, E. : in Journal d'Agriculture Pratique, 
Year 77, Vol. I, No. xo, pp. 303-303. Paris, March 6, 19x3. 

The writer describes the subsoil plough built by M. Certani, civil 
engineer, which is now used with great success in the provinces of Bolo¬ 
gna and of Ferrara (Italy). The problem that the inventor set himself, 
namely to apply to the side of the plough coulter an instrument intended 
to break up tike bottom of the preceding furrow, has been advantageously 
solved. The object of this lateral application is to prevent the ploughed 
soil from being trampled by the draught animals. With a team of eight 
or ten oxen a depth of 20 to 22 inches by a breadth of 16 to 18 inches 
can easily be attained. 
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568 - Tilling the Soil at One Operation. — Rubarth : In Deutsche LandwMsehaflltche 

Presse, Year 40, No. 19, p. 231. Berlin, March 5, 1913, 

The writer reports on some forms of his patented blade shares; 
after treating of the importance of this kind of implement, he gives 
some examples showing how the new system can be adopted in the 
best and simplest manner in various kinds of farms. 

569 - A New machine for Extracting Sisal Hemp Fibre. — Der Tropenpfianter , 

Year 17, No. 3, pp. 152-134. Berlin, March 1913. 

The firm F. Haake, of Berlin, exhibited before a number of 
managers of plantations belonging to companies interested in Sisal hemp 
the first " Roland ” machine destined for German East Africa. For this 
purpose fresh Sisal agave leaves from Africa had been provided. 

The general opinion of the experts after the trial of the machine 
was to the effect that it was distinguished by great simplicity and 
that the extraction of fibre was excellent. 

The " Roland " machine is built of heavy U iron, and the inter¬ 
mediate gearing is mounted on the machine itself, which is besides 
fitted with ball-bearings of a special type, which allow it to run with 
extraordinary smoothness. 

About 25 H. P. are required to drive it when working at its max¬ 
imum. 

570 — New Sampler. — Mandbkic : in Wiener LaniwMschaftUche ZeWung, Year 63, 

No. 20, p. 241. Vienna, March 8, 1933. 

This sampler (see figure) is about 3ft. 3 in. long and 1.4 inch in 
diameter and consists of a hollow cylinder provided with a longitudinal 
slit reaching almost to the tip, and a plunger. It is very useful for 
taking samples from a sack full of seeds, such as clover, cereals, grass and 
the like. The sampler with the plunger in it is thrust down to the bottom 



of the sack containing the seed to be sampled. Then the plunger is slowly 
drawn out and the seeds fall thrugh the slit into the hollow of the sampler. 
When this is full it is drawn out and its contents emptied through its 
upper opening. 

This sampler is especially adapted for the examination of dover, 
as about a pound and a half of seeds can he taken out at one operation, 
thus saving much time. Another advantage consists in the plunger re- 
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maining movable notwithstanding the entrance of the seed so that no 
chokirg up of the slit is to be feared. 

The sampler is to be had at the Royal Seed Control Station at 
Erizevd (Croatia). 

571 - The “ May ” Milking Machine. — Wiener LandwirtschaftUehe Zetiunu, Year 63, 
No. 16, p. 187. Vienna, February 33, 1913. 

This patent milking machine is remarkable for the great simplicity of 
its construction. Ore person, using two of these machines, can milk from 
24 to 34 cows in an hour. The sole agents for this machine, in Austria 
and Germany, are Messrs. P. Liibke of Breslau. ? 

572 - The 11 TJnfehlbar ” Automatic Milk Measurer. — Oestmeickische MoikerH - 
ZeUunSt Year XV, No. 5 , PP* Vienna, March 1, 1913. 

This article cor.tabs an illustratior and a description, of the above- 
mentioned apparatus, which was patented in Germany as No. 222.478. 

573 - A New Rapid,Milk Boiler with Cooling Apparatus for Continuous Work. ~ 

Auerbach, N. in ZHtschrift fUr Fleisck* ttnd MflchhyyUne , Year XXIII, Part 13, 
pp. 270-373. Berlin, March 15. 1913. 

From the researches of hygienists on raw and boiled milk the superi¬ 
ority of the latter appears to be proved. The writer describes the con¬ 
struction and working of a milk heater, which is provided with a device for 
automatically shutting off the supply of milk when the temperature sinks 
below a certain point. A heater capable of heating 53 gallons of milk per 
hour costs £34 6s, The heating can be done by gas, steam or electricity. 

574 - A Handy Sheep Dip. — The Pastorcdkt’s Review, Voi. XXIII, No. 3, p. 164. 
Melbourne, February 15, 1913. 

The sheep dip represented iti the diagram has all the advantages of a 
long swim bath at a very reduced cost. The sheep swim back and come 
under the control of the man who is pennir g up before dippm g them. When 
the draining pens are full, he has only to come through the fence and open 
the gates (Fig. 1). 

Iu Fig. 2, half a dozen sheep are placed in the decoy pen (b) first; the 
others then are forced up the inclined race (c); on reaching the slide (d), 
they lose their footing, and glide into the bath. Between the posts on 
either side of the slide, there is a square curtain of raw ox-hide hung to 
hide the fall and catch the splash. 

The slide is made of smooth, well-oiled, well-plared boards, so as to 
avoid the slightest foothold for the slipping animal. On leaving the bath 
(0), thesheep first reach the draining pens (/), and finally the drying yard (g). 

575 - Automate Drinking Troughs. — Godbillb, P. Installation hygtenique de 
I’etable, — L’By%ttne de la Viande et du Laif, Year 7, No. 3, pp, 62-70. Parte, 
February io, 1913, 

After describing some systems of watering live stock, which owing 
to their defects, have not been largely adopted in practice, the writer des- 
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cribes the Mar f roid-Bauduim system, which is widely spread in the North 
of France, in Paris and in Belgium, and which from both the hygiene and 
the economic point of -view, has given the best results. 

As the annexed figure shows, this trough, which is fed directly from 



the water pipes or from a cistern, consists essentially of the drinking basin, 
in which a movable plate is so placed as to work a valve. The arimal 
presses the plate with its muzzle and drinks at the same time. When pres¬ 
sure on the plate ceases the valve closes by itself by the pressure of the water 
and by the action of a spring. 

576 - Basket-Work Ventilators. — Wiener Landwirischaftliche ZeStunc,, Year 63, No. ax, 
p. 255. Vie nn a, March 12, X913. 

Farmers are often obliged by bad weather to store hay,straw,’cereals or 
other produce before it is dry erough. Spreading in thin layers, malrir.g 
use of the upper and best ventilated storerooms of the farm, and similar 
measures may to a certain extent save the produce for a short time from 
destruction, but the limited amount of space is inadequate to cope with 
large quantities of produce. Matters however are very different ar.d the 
available space can be utilized to a much greater extent when ventilator 
tubes offering an. easy passage to air are used, such as those that H. Schmalle 
of Berlin has placed on. the market. They are made of a durable permeable 
osier work and wher. placed at distances of two or three feet from each 
other in heaps of cereals or of other similar produce they ensure a steady 
circulation of air, which considerably diminishes the danger of heating and 
moulding. These ventilators are laid cross-wise in stacks. They are 
about 3ft. 8in. long; those made for stacks are 6 % inches in diameter and 
those for cereals 10 in ches. They cost 17s 64 to 18 s. 64 . per dozen, 
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577 ~ Typss of Farming in relation to Distance from Market. — brinkmann 

m FUhlings Landwirtschafthche Zeituw;, Year fa, Part L>, pp. 185-213. Stuttgart, 

March 15, 1913. 

The very varied systems of farming depend upon the action of two 
opposite groups of forces: on the one hand those which lead to the 
specialisation of production, and which render a particular locality suit¬ 
able for certain products and another locality for other products (dif¬ 
ferentiation forces), and on the other hand those which tend to unite 
several branches of production into a whole (integrating forces). This 
latter tendency is due chiefly to the three following causes: the first of 
which is the regular distribution of work throughout the year for the 
economy of human labour, of other power and of capital. This tendency 
leads to the distribution of the acreage of the farm among a greater or 
smaller number of different cultures for which the operations of sowing, 
interculture and harvest fall in different times. 

Similar to the well known law of diminishing returns, the law of 
increasing expenses may be mentioned as coming into play with the 
extension given, beyond a certain limit, to any one crop, because instead 
of the union of several crops, the utilization of the soil tends to become 
a one-sided specialization. On the other hand the more appropriate the 
choice of the group of crops to be grown, in. respect to the means of 
production employed, the lower will be the expenses per unit of surface 
and of production. In this connection the reciprocal complement that 
spring wheat and winter wheat are to each other is specially important. 
The same connection exists between hoed crops and forage plants, between 
cereals and oil seeds. The regular distribution of work throughout the 
year rises in importance with the intensity of farming, with the com¬ 
pactness of the soil and with the relatively unfavourable position of the 
farm respecting the market. 

The second cause which leads to adopting a combination of seveial 
crops as against specializing, is the need of utilizing in the best possible 
manner the conditions of fertility of the soil. The various crops which 
enter into the rotation must complement each other in their ueeds for 
growth, as well as in the influence they exert on the fertility of the soil, 
so as to have as far as possible a natural reciprocal reintegration of 
the fertility of the soil. 

Its follows thus that in the choice of the crops to be grown together, 
as well as in determining the area and place to be given to each in the 
rotation, the fanner must seek to combine the advantages which derive 
from one grouping of crops rather than another in its bearing upon the 
conservation of the fertility of the soil, together with those connected 
with the best utilization of the means of production employed. The more 
favourable the natural and economic conditions of a farm are, the more 
important for the combination of several crops does the principle of 
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rotation become in comparison to the principle of the distribution of 
the work throughout the year. 

The economy of manures in the faun is an important factor for the 
preservation of the fertility of the soil in respect to a given combination 
of crops, because upon this, in its turn, depend the rational production 
and utilization, of the manure produced in the farm itself. In the first 
place the production and conservation of nitrogen and of the organic 
matter in the soil must be considered, and this leads to alternation of 
hoed crops, cereals and other crops that consume greater quantities of 
nitrogen with those that accumulate this element, either forage plants 
or plants to be used as green manure. 

The third cause, lastly, is the necessity of providing for the upkeep 
of the means of working the farm, especially of the productive stock, 
which in most farms is indispensable for the production of manure and 
for the utilization of certain products of the soil. Most frequently, howevei, 
for physiological and dietetical reasons, it is not possible to have rational 
feectlng without adopting mixed food rations, the needs of which must 
be considered in the choice of the group of crops to be grown ; and as 
forage must be provided throughout the year, such crops must be grown 
as completely meet requirements during the whole time. Thus, partly 
for physiological reasons connected with feeding requirements and partly 
for agricultural and technical reasons, no individual crop can be con¬ 
sidered independently of the bond which unites it to the other crops in 
respect of its utilization. Only pasture can in exceptional cases maintain 
its independence ; all other crops cereals, meadows, clover, hoed forage 
plants, etc., must be considered as dependent upon complementary crops 
in the interest of the best utilizatian of their products. 

The disturbance of the equilibrium of these three factors of a given 
system of farming by extending the relative area given to ore crop at 
the expense of the others injures in three ways the economy of the whole 
farm: I. The cost of production per unit of area and per unit of pro¬ 
duct increases in consequence of the increase, for one of the elements of 
the combination, of the cost of labour. 2. The returns diminish in con¬ 
sequence of the incomplete utilization of the fertility of the soil. 
3. The real money value of the product diminishes on account of the 
difficulties encountered in the suitable working up and marketing of 
the same. 

In opposition to the forces and factors which lead to the combination 
of crops and to the system of agricultural economy connected with it, 
other factors are at work in the direction of specializing crops and pro¬ 
duction, which point out in their turn the localities most suitable to a 
given crop. In the competition which takes place for the choice of such 
a locality, a given branch of farming may all the more easily be limited 
or suppressed, the smaller the advantages of its introduction into the 
combination of crops in respect of the utilization of the means of pro¬ 
duction, of the equilibrium of the fertility of the soil, and of the hest 
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realization of its value; or it may all the more easily be extended the 
less it is connected with the other branches of the system of farming. 

Among the factors which concur in determining a given combination 
of crops in a given locality (in contradistinction to those which cause 
only a temporary variation in the combination), the conditions of carriage 
and sale are of the most vital importance because the place of production 
is attracted towards the markets by the possibility of saving in the 
cost of carriage and of marketing (concentric belts of Thiineu). In this 
respect, hitherto only the ratio between the cost of carriage and the 
market prices of farm produce were taken into consideration; and the 
conclusion had been drawn that in a good position respecting the market 
it is the low priced products which cannot stand high transport expenses, 
that prevail, while in unfavourable conditions the prevalence is with 
high priced wares. But in this manner the causes of the differences 
in the cost of transport are not explained, but simply accepted as a 
given fact. 

In order to understand the influence which sale conditions exert upon 
the locality of production, account must be taken of the variable ratio 
which exists among the different factors of the cost of production, and 
between them and the costs of carriage and of sale on the market, for a 
given unit of saleable products; and secondly of the variable area neces¬ 
sary for their production. 

Among the factors determining the choice of the locality of pro¬ 
duction, the first place is occupied by the elements of cost which vary 
with the favourable position as regards the market and with the various 
products. Among these 1 the costs of carriage and sale act centripetally 
and partly centrifugally : that is to say the elements of cost which are’ 
due to labour and to the agricultural part of the working capital act 
centrifugally, while the expenses of purchase deriving from the commer¬ 
cial part of the working capital act centripetally (i) becattse the former 
diminishes and the latter increases in price according as the relative po¬ 
sition of the farm is less favourable. In proportion as the relative position 
of a given production improves respecting the market, the saving in the 
cost of carriage, of sale on the market and of the commercial working 
capital is partly absorbed by the higher cost of labour and of the agri¬ 
cultural part of the working capital, and this all the more where those 
latter factors play a greater partin the total production, both absolutely 
and relatively. 

The final influence which the market exerts on the place of produc¬ 
tion of the various products may be translated into figures by adding 
the differences of the total costs of production which would be obtained 
per unit of product for sale by diminishing the distance between the farm 


(x) The agricultural part of the working capit.il is that which may be produced in 
the farm itself (forage, litter, stable manure), the commercial part mutt be bought (oil 
cakes, chemical manures). 
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and the market by a given distance. The items of saving would represent 
the positive element, the increase of expenses the negative element. The 
amount of this sum depends upon the ratio of these items to each other. 
It represents the effective saving obtained after deducting from the gross 
savings the increase of outlay, and may be considered as the index of 
saving per unit of saleable produce. It may then be said that, other 
conditions being equal, the product which has the maximum savirgs 
index occupies in respect to the market the most favourable locality of 
production. 

Thffren, who has made some comparisons of the kind, has arrived at 
the following general law: With equal production per unit of area, the 
crop which requires the greatest expenses must be located at the greatest 
distance from the town. Nevertheless, for the above mentioned reasons, 
this law is not always absolutely true. 

The farmer endeavours to secure the maximum profit, not only per 
unit of product taken to market, but especially per unit of cultivated 
area, or in other words the maximum profit on the land; this is deter¬ 
mined not only by the gain per unit of produce taken to market, but 
also by the number of these units which may be obtained from a given 
area. Thus the adoption of the systems of agricultural economy from 
the point of view of the sale conditions of the products, of the cost of 
carriage and sale on the market, is after all determined not by the saving 
of expenses per unit of product but by the gain per unit of area. This 
gain may be called the index of the profit on the land; it is obtained by 
multiplying the profit index per unit of saleable product by the number 
of units furnished by one unit of cultivated area. 

It is only for those products which have the same requirements as 
to the extent of area necessary to produce the same unit, that the index 
of saving on cost of carriage and sale prevails practically over the index 
of profit on the land, especially when the fiist index is influenced by 
the transport rates. 

The writer then shows, by means of an example with figures, that 
a series of products arranged according to the decreasing order of their 
values coincides with the series obtained by arranging them according 
to the increasing profit on the land. This confirms the Justness of the 
empirical law according to which, with equal cost of carriage and of 
sale and with equal proportion between the various groups of the cost 
of production, the least valuable products are raised in the neighbour¬ 
hoods of the markets, and vice versa, with the only difference that until 
now the positions of cause and effect had been inverted in the explana¬ 
tion of the causes which determine the locality of production : the 
difference in value was considered as the cause of the fact and conse¬ 
quently of the system of farming, whilst in reality the causes lie deeper 
and the difference in value must be partly considered as an effect of 
the situation of the place of production. 

studying the facts of the adaptation of the combination of crops 
to the conditions of sale, from the point of view of the least cost of 
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delivering the products on the market, one comes to the same conclusion; 
that the index of the profit on the land is decisive, because as every 
product must compete with the others for the best locality of production, 
the profit on the land deriving from these products forms part in its 
turn of the total cost of production of the product in question and 
weighs more or less heavily upon it. 

Considering the fact from a purely theoretical stardpoiul, a product 
which has a negative index of savings, even without being charged 
with the profit on the land, may be delivered cheaper from districts 
further from the markets than from those situated nearer. 

The writer does not believe, however, that this is the case in the 
instance quoted by Thiinen, namely of butter making; but he admits 
that it may happen for other products, certainly for cotton and probably 
for flax 

As for the problem of the adaptation of the combination of crops 
to the conditions of sale, from the point of view of qnantity, the necessity 
of a combination of crops prevents the formation of belts in the strict 
sense of a real specialisation or distribution of production ; it does not, 
however, exdude the quantitative variation of the branches of production 
under the influence of the local conditions of sale. The more favourable 
these conditions are, through the relative position of the farm to the 
markets, the greater is the number of saleable products which may form 
part of the combination of crops in order to suit the requirements of a 
multiplicity of production. 

Considering then the ratio existing between products rendered mar¬ 
ketable by means of the various agricultural industries and the products 
not rendered marketable in this way, from the point of view of the 
relative position to the markets, it is dearly seen that the more unfavour¬ 
able this position is, the greater the need for the farm to render its 
products marketable by means of industrial processes so as to reduce 
in general the weight of the products to be carried to the market, which 
amounts from the economical point of view to a diminution of the index 
of the profit on the land. Besides, the products not rendered marketable 
by means of agricultural industries generally show a higher index of 
expense for manures; they therefore tend to localize in the neighbourhood 
of the markets, that is to say where the fertilizing materials taken from 
the soil can be returned to it more cheaply. 

578 - The Sizes of Agricultural Holdings in England and Wales in 1911 
and 1919. — Agricultural Holdings. — Board of Agriculture and Fisheries, Agri¬ 
cultural Statistics, 1912, Vol. XLVn, Part I, pp. 6-8. London, 1913. 

The number of agricultural holdings — i. e. of separate occupations 
of agricultural land exceeding one acre in extent — in 1913 was in 
England 374 809 and in Wales 61077, together 435 886, being an increase 
of 576 over 1911. The increase was due to holdings of from 5 to 
300 acres, which increased by 1301, while small holdings of less 
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than 5 acres and large occupations ol over 300 acres decreased in 
number by 550 and 175 respectively. 

Since 1905, 628 of the larger farms (of over 300 acies) have dis¬ 
appeared, being for the most part subdivided into smaller holdings. 
During the same period, holdings of 50 to 300 acres have increased 
by 1088, holdings of 5 to 50 acres by 2 229 and those of 1 to 5 acres 
by 624. The number of persons occupying land in England and Wales 
(so far as these returns may be regarded as representing separate occu¬ 
pations) has ii creased in the course of seven years by 3 313. It is to be 
remembered that during that period, the farmed area has diminished 
by 231000 acres, involving of necessity the extinction of a large 
number of holdings. A net increase of the number of holdings into 
which the dwindling agricultural land is divided is consequently the 
more significant. 

Large farms, nevertheless, still occupy a very considerable portion 
of the lard of the country. About 25 per cent, of the total farmed area 
is divided into farms exceeding 300 acres, while nearly 60 per cent, is 
taken up by medium farms of 50 to 300 acres. Small holdings of 50 acres 
and under, though forming about two-thirds of the total rumber of the 
occupations, account for little more than 15 percent, of the agricultural 
land of the country. 

The difference between Engiard and Wales as regards the size of 
the holdings is considerable. In Wiltshire 55 per cent., in Northumber¬ 
land 49 per cent., and in Berkshire, Cambridge, Dorset and Hampshire 
about 47 per cent, of the agricultural land is farmed in holdings of over 
300 acres. On the other hand, in the whole of Wales (with the excep¬ 
tion of Radnor), in Cheshire, Cornwall, Derbyshire, Lancashire and Mon¬ 
mouth not more than 10 per cent., and in Lancashire and half the 
Welsh counties less than 5 per cent, of the land is taken up by 
"large” farms. 

Of the 374 809 holdings in England in 1912, there were 81 884 
(21.85 %) of from 1 to 5 acres, 168 038 (44.83 %) of from 5 to 50 acres, 
110657 (29.52 %) of from 50 to 300 acres ard 14 230 (3.8 %) of over 
300 acres; while in Wales, the numbers were respectively: 10 314 (16.89 %), 

32484 (53.18 %>, 17937 (29.37 %) an< i 342 (0.56 %). 

579 - Determining the Price oI Sugar Beets In Franee. - butchers.: in La vu 
agricote et rurale, Year a, No. 16, pp. 437-439. Paris, March sa, 1913. 

If the sugar manufacturer 'wishes to ensure a sufficient supply of 
raw material for the autumn, he is obliged to purchase the sugar beets 
in February or March, i.e. two months before the crop is sown. The 
amour t he obtains depends upon the yield per surface unit of the land. 
If 30 000 metric tons are required arnnally to supply the sugar-factory, 
the owner tries to purchase the crop of 1000 hectares which are esti¬ 
mated as producing an average of 12 English tors per acre. This con¬ 
tract is very advantageous to the farmer, who thereby ensures a market 
for his crop in a good or a bad year. On the other hand, the sugar- 



802 


RURAL, ECONOMICS 


manufacturer has uo guarantee as to the amount of the consignment; 
for the yield may be 25 per cent, above or below the average, so that 
instead of 30 000 tons he may get only 22 500 or as much as 37 500 tons. 
In the first case, the manufacturing cost per ton of sugar beets will be 
much higher; in the second, the unusual prolongation of the working 
season necessitates unusually long storage of the beets, with a consequent 
loss of sugar. 

In order to reduce this risk to a minimum, the writer suggests that 
the following principal method of purchasing the raw material should be 
adopted : The farmer shall undertake, either to deliver a certain fraction 
of the average estimated crop of the area under beets (e.g of the 
yield of 10 hectares at 30 tons per hectare, i.e. 250 tons), with the re¬ 
servation that he shall have the right of the disposal of any surplus; 
or to supply the whole estimated amount (300 tons) plus or minus 10 
or 15 per cent. 

The price of sugar beets depends upon their quality and upon the 
price of sugar quoted on the Paris Bourse at the time of purchase. 

The quality is estimated by the density of the juice, which is ascer¬ 
tained when the consignment is made. The price of sugar beets per ton 
is fixed for roots of 1.070 density, or as it is usually teimed, 7 0 of 
density. For every tenth of a degree above or below 7 0 , the price rises 
or falls by a sum varying from 30 to 50 centimes according to arrange¬ 
ment. In the writer's opinion, it would be far juster to estimate the 
price of the beets from the actual sugar content, rather than from the 
density of the juice. 

The second factor which determines the price is the difference between 
the price per quintal quoted for sugar No. 3 (white sugar) by the Paris 
Bourse for the time of extraction, at the date when the manufacturer 
makes his contract with the grower, and that of a ton of sugar beets of 
7 0 density delivered at the factory. This difference represents the margin 
for manufacturing costs and profit, and cannot be less than 6 fr. (or 5 
fr. after subtracting carriage and brokerage). 

The sugar manufacturer endeavours to insure himself against loss by 
taking contracts for sugar based upon the contract he has already made 
for the purchase of beets ; but owing to the present method of buying 
beets, which depends upon the yield of the surface unit, he may lose 
heavily, as the cxop is subject to great variations. Thus in the bad year 
of 1911, many sugar-manufacturers, ir. order to fulfil their contracts, 
were obliged to purchase larger or small quantities of sugar at consid¬ 
erably higher prices, although they had prudently only engaged them¬ 
selves to deliver from 80 to 90 per cent, of the amount of sugar which 
they expected to obtain from their contracts for the purchase of beets. 

The writer recommends the adoption of the following method of 
fixing the price of sugar beets : The buyer and seller shall fix a difference 
between the price of beets and that of sugar, which will leave a moder¬ 
ate margin of profit to the manufacturer. The seller shall have the 
right to determine the date at which the price of the beets shall be 
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settled, this depending upon the prices of sugar quoted on the Bourse. 
Should the price Ox sugar quoted by the Paris Bourse in February and 
March (the date of the sale-contract) not seem sufficiently high to the 
farmer, he shall have the right, until September 30, to take the prices 
quoted for sugar by the Paris Bourse at any date he likes as the basis 
on which to determine the price of beets for the working season of the 
sugar factories (October, November, December). If he prefers to fix the 
price of vthe beets according to the sugar market at periods other than 
that of the manufacturing (4-month periods beginning January, March 
or May), he has only to inform the buyci by lettei, and the price will 
be fixed by the quotation for sugar on the Paris Bourse the day following 
that on which his letter is received at the factory. Should this period 
chosen by the seller be the period of manufacture, the price of one ton 
of beets of 7° density is that of ore quintal of sugar over the three- 
month period beginning October, less the difference agreed upon ; but 
should the grower have chosen a later period, the amount to be sub¬ 
tracted is increased by 25 centimes for eveiy month, in order to com¬ 
pensate the manufacturer for the increased expense of storing, insur¬ 
ance, etc. 

Example: X. a grower, sells in March to Y, a manufacturer, 400 
tons of sugar beets on the basis of 7 0 density and that the fixed sum 
to be subtracted from the sugar price is 6 fr. The Bourse quotes No. 3 
sugar at this date as 29 fr. per quintal for the quarter beginning October; 
this would give 23 fr. per ton of beets, which X considers too low. At a 
given date between March ai d September 30, the price for the quarter 
beginning October is 31 fr.; X informs Y by letter that he wishes to settle 
the price, which is effected by adopting the price quoted by the Bourse 
the day after the receipt of the letter, for the quarter beginning October. 
If the price of sugar does not rise by September 30, X waits still longer, 
and after a certain time, the price of sugar for the 4-months beginning 
May is quoted at 34 fr. X informs the manufacturer, and the price of 
the beets is settled at 34 — (6+8X0.25 fr.) = 26 fr. 

It would be reasonable to arrange that if the price of sugar should 
rise above a certain fixed limit, e.g. 35 fr., the surplus should be divided 
between the grower and the manufacturer. The writer is of opinion 
that the adoption of this method would be to the advantage of both 
grower and manufacturer. 

580-Ten Tears* Returns of a Cherry Orchard In Holland (1). — Reatabmtdtsproef 

met een keraeboomgaard.— Departement van Landbouw , Ntjverheid en Handel, Verslagen en 

Mededeelingen van de Dvrettee van den Landbouw, No. 1, pp. 57-59. The Hague, 19x3. 

In 1900, a cherry orchard of ^ hectare (about 1^4 acre) was laid out 
at Uden in Holland; standard trees of two varieties (Blackand Spanish) 
were planted 26 ft. apart. The cost of making the orchard vas £28 18$ 


(i) See No 1 <>39, B. Dee. 1012. 


(Ed,). 
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and the value of the land was £ 14 17s 6 d, so that the whole capital 
expended amounted to £ 43 16s. Potatoes and kohl-rabi were grown 
every year as intercalary crops; the net profit of these was about 16s 6 d. 
The receipts and expenditure for the year 1900 were as follows: 


Expenditure 

£ 5 d 


Interest on capital laid out, at j% 1150 
Amortisation of outlay, at 2% . n 6 

Cost of manuring.4 2 g 

Wages of labourers. 1 13 8 


Receipts. 

Net profit of potatoes and turnips. 


£ $ d 
16 G 


£8 26 


There was thus a loss of £ 7 6s, or £ 5 18$ 3 d per acre. In 1901, 
this loss Was increased by 6 per cent. (8s gd) by the sums paid for in¬ 
terest and depredation; in 1902 by the extra expenditure of 1900 
and 1901, so that it amounted to 8s grf + gs 3i=i8s; in 1903 to 
i8s + 95 9i=27s 9 d; in 1904 to 27s gi+ios 6<2 = £ 1 18s 3 d; and 
in 1905 to £ 1 185 3i +115 = £ 2 95 3 d. 

The cherry trees bore for the first time in 1906; from that date 
until 1911 the balance was as follows: 


1906. 


Expenditure 



Receibts. 



£ $ d 



% $ d 

Expense as in 1900.... 

..826 

Potatoes and kohl-rabi . . . . 

16 6 

Interest on loss in 1905 . . 

■•293 

Cherries . , 

. 

. 3 6 0 

Total 

. . xo xx 9 


Total . 

..426 

IyOSS 

..693 



\ 

I<oss per acre £ 5 4 $ 






1907. 



Expenditure, 



Receipts. 



isi 



Usd 

Expense as in *906 . . . 

• . 10 11 9 

Potatoes and kohl-rabi . . . 

x6 6 

Interest on loss in 1906. . 

• • 7 9 

Cherries , . 


..789 

Total 

AnKtraM 

. . xo 19 6 


Total . , 

• 8 5 3 

Toss 

■ * 0 5 3 

■ ■ • « H 3 





Or per acre £ 2 4$- 
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1908. 




Expenditure. 

A 

s d , 

Receipts 

A 

S d 

Expenses as 

in 1907 . 

. 10 

19 6 

Potatoes and kohl-rabi . . . 

. . 

16 6 

Interest on loss in 1907 . . . . 


3 3 1 

Cherries. 

. . 10 

15 0 


Total . . 

. II 

2 9 1 

Total . 

. . 11 

11 6 







2 9 




1 

Net profit . 

. . 0 

89 




f 

i 

Or 75 id per acre. 






1909. 




Expenditure. 

£ 

1 

1 

& d j 

Receipts. 

' 

£ 

s d 

As in 1908. 


. 11 

2 9 

Potatoes and kohl-rabi . . . 

. . 

16 6 





Cherries. 

. . II 

XI 6 





Total . 

. . 12 

8 0 





Subtract. 

. . II 

2 9 





Net profit , 

. . I 

5 3 





Or 20s 6 d per acre. 

- 





1910. 




Expenditure. 

£ 

! 

s d 

Receipts. 

A 

s d 

As in 1909 


. II 

2 9 

Potatoes and kohl-rabi . . . 

. . 

16 6 





Cherries. 

. . 16.IO 9 





Total . 

* • 17 

7 3 





Subtract. 

. . II 

2 9 





Net profit . 

. . 6 

4 





Or £ 5 os 10 d per acre. 






I9II. 




Expenditure. 

£ 

s d 

Receipts. 

£ 

s d 

As in 1910 


. 11 

2 9 

Potatoes and kobl-iabi . . . 


16 6 

« 




Cherries .*. 

. . 20 

13 3 





Total . 

. . 21 

9 9 





Subtract . .. 

. . XX 

2 9 





Net profit . 

. . xo 

7 0 


Or £ 8 7$ 6d per acre. 


ro 
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3S1 - Schtme of Prizes for Best Managed Small Holdings. Suggestions to Com- 
petitors, — Board of Agriculture for Gotland , Lcaflc 1 No 6 , 1 pp Edinburgh, 
February 1913. 

The Board oJt Agriculture for ScotLmd .started m 1912 a Scheme of Pri¬ 
zes for small Landholders, whose holdings were best kept and managed. 
These small landholders include all occupiers of holdings rented at not more 
than £50, or rented at more than £50, but not exceeding 50 acres in extent, 
exclusive of common grazings. 

The following points will receive the attention of the judges: 

1) The conditions of the house and premises, including,stables,byres 
and poultry houses. 

2) The number and quality of the stock; the croft should be suffi¬ 
ciently stocked and attention paid to pig-rearing. 

3) Cropping and cultivation ; the extent of the waste land, the con¬ 
dition of the crops, rotation, drainage, the increased size and improved 
arrangements of the fields,and the hedges and shelter-belts planted. 

582 - Dairying versus Fattening. — Bondy, August: in Wiener landwirttchaftlicheZei- 

tmg , Year 63, No. 19, pp 231-232. Vienna, March 3, 1913. 

The writer speaks of the reasons governing the choice of either of these 
industries and then gives diagrams and tables showing the results for to 
years (1902-1912) obtained in the farm under his direction, where both dairy 
cows and cattle for fattening were kept. According to these data, the for¬ 
mer branch of the industry had been remunerative during the ten years in 
question, while the latter had been a loss. 

583 - Rotations in the Middle West of the United States. — Snyder, a. h. The 

How and Why of Crop Rotation. — Successful Farming, Vol. XU, No. 2, pp 10-11. 

Des Moines, Iowa, February 1913. 

After setting forth the chief rules to be observed in selecting a rotation, 
the writer gives some rotations suitable for the farms of the Middle West 
States and describes, by means of diagrams, the necessary division of the 
fields according to whether the farmer is chiefly interested in raising cereal 
crops, or in cattle-breeding. 


AGRICULTURAL INDUSTRIES 

584 - The Effeet of Freezing upon the Composition of Milk. — mai, c. in Much- 

wirtschafUiches Zentralblatt, Year 42, Fart 5, pp 129-131. Hannover, March 1, 19x3. 

In order to ascertain the effect of frost upon milk, the writer carried 
out five experiments. The milk was, in every case, placed in dosed zinc 
cans and put in the open to freeze. 

I. — Ten litres of milk were exposed for 15 hours to a temperature of 
- 39C. (26.6°F.). When the vessel was opened, the milk appeared to have 
undergone no alteration ; a thick layer of cream had risen and the milk 
was liquid. Only when it was poured through a sieve, could it be seen that 
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some crystals up to 3 inches in length were floating in the milk. The total 
weight of these crystals was 50 gr.; the fat content was 2.1 per cent, and the 
refractive index 26.8 according to the scale of the Zeiss dipping refracto- 
meter. The composition of the original milk was : specific gravity r.0324, 
refractive index 39, fat 3.4 per cent., solids not fat 5.05 per cent. 

Acan of water, placed near the milk, was frozen nearly solid in ishours. 

II. — A can containing 20 litres was filled with mitt: of the following 
composition : specific gravity 1.0315, refractive irdex 39.2, fat 3.5 per cent., 
solids not fat 8.84 per cent. After the can had remained fora day and two 
nights in a temperatire of-io°C. (i4°F.) the appearance of the con.tents was 
as follows : above lay a mass of somewhat loose, frothy, flaky ice weighing 
1 kg.; in the middle were 3 or 4 litres of liquid milk, while the bottom and 
sides of the vessel were covered with a thick coating of solid ice. The fol¬ 
lowing figures were obtained: 



Specific 

{Refractive 

Fat 

Solids 
not fat 


wieigbt 

index 

per cent. 

percent. 

Upper loose ice. • . 

I.OI75 

34 

7-7 

A3 

liquid portion . . . 

I.0450 

50 

2.5 

n.87 


The whole contents were again replaced in the receptacle, which was 
t hen shut up in a room at + 18 0 C. (64.4° F.) until the milk again became 
completely liquid; this took two days and a night, while the waterin another 
vessel, which had been frozen solid, thawed completely in scarcely half the 
time. The thawed milk had the following composition: specific gravity 
1.0316, refractive un.dex 39.9, fat 3.5 per cent, solids not fat 8.85 per cent. 

XII. — Ten litres of fresh milk were exposed to a temperature of 
— 6°C. (2i.2°F.). After 14 hours, the writer observed that a crust of ice as 
thick as a finger had formed on the sides of the vessel; the can was dosed and 
exposed for another 24 hours to the same temperature. The results were: 
the upper portion was frozen into frothy flaky ice with a weight of about 
s/ 4 kg.; the portion which had remained liquid, about 4 litres, was passed 
thro ug h a sieve, and the ice crust which was adhering to the walls was 
thawed and added to the rest of the milk. The following figures were 
obtained: 



Specific 

Refractive 

Fat 

Solids 

Degree 


gravity 

index 

per cent. 

per cent 

of acidity 

Original milk. 

I.0317 

38.5 

3.4 

8.87 

0.5 

Upper loose ice.' 

I.0233 

37-5 

11.t 

8.57 

— 

Ice adhering to sides. 

I.0165 

28.0 

3.2 

4.92 

— 

Portion which had remained 






liquid. 

1.0534 

52.4 

2.0 

13-85 


Again combined. 

1.0321 

38.5 , 

3-3 

8.95 

7-3 
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IV. — Ten litres of milk were exposed for 16 hours to a temperature 
of - 8°C. (17.6F.); the contents of the vessel had a similar appearance to 
that m experiment III; the liquid portion, which was passed through a 
sieve, contained translucent crystals. After the component parts had been 
analysed they were again combined. The results arc given in the follow¬ 
ing table : 



Specific 

Refractive 

Fat 

Solids 

Degree 


gravity 

index 

per cent. 

per cent. 

of acidity 

Original milk. 

1.0312 

38.7 

3.6 

8.78 , 

7*1 

Crystals. 

— 

353 

3*0 

— 

— 

Portion which had remained 
liquid. 

1.0352 

4 i .3 

2.9 

965 

8.0 

Icc adhering to side?. 

1.0172 

30.4 

5.8 

5-75 

3.8 

Recombined. 

1.0320 

387 

3.5 

8.96 

7.4 


V, — ha order to observe the results in the case of milk which had been 
quickly cooled to a low temperature, the writer cooled 10 litres to o°C. (32°F.) 
shook it thoroughly and then left it for 30 hours in a temperature of from 
- 150 to - i8°C. (5 0 to - 0.4° F.). A small portion of the milk was taken for 
the purpose of observing it when turning sour; this was kept in an ice- 
chamber, but unfrozen. The contents of the vessel presented the same ap¬ 
pearance : after separation of the parts, the whole was left standing for three 
days at a temperature of from + 3 to 4 0 C. (36.4° to 39.2° F.), and then 
again examined. The following table gives the results of this experiment: 



Specific 

Retractive 

Fat 

Solids 

Degree 


gravity 

index 

per cent. 

per cent. 

of acidity 

Otiginal milk. 

1,0318 

38.6 

n 

8.94 

6.2 

Upper loose ice. 

1,0256 

40.2 


9.30 

8.2 

Portion which remained liquid 

1.0534 

53.5 

33 

14.17 

11.0 

Ice adhering to sides. 

X.020X 

30.1 

2.9 

5.75 

3.8 

Recombined.. 

1,0320 

38.7 

3.6 

8.97 

7.2 

Milk in refrigerator.; 

— 

38.6 

— 

— 

7.0 


The experiments further showed that freezing does not perceptibly 
alter the smell and taste of milk, but when milk has been frozen, on thaw¬ 
ing it turns sour more quickly. 
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Or the strength of these experiments, the writer advises caution in 
taking samples of milk in winter and says that milk which has been frozen 
should be sold at a low temperature, blit not before it has completely 
thawed. 


585 - The Composition of Ewes’ Milk in Hungary: Analytical Results from 
the Municipal Laboratory of Agricultural Chemistry at Kecskemet. — Bm6, 

GusztAv : in Kts&rleWgi K6zh>minyeh, Year XVI, No. 1, pp. 89-96. Budapest, January- 
February 1913. 

The milk yield of the ewes belonging to the Racka ard Gg&ja 
breeds at present reared 01 Ihe great plain of Hungary being relatively 
small, the Royal Hungarian Agricultural School at Kecskemet is tryirg 
whether this can be increased by crossing them with the Frisian breed. 

The following table gives the average of the analyses of the milk 
of 25 ewes of the Racka X Frisian cross, ard 25 of the Cig&ja X Fri¬ 
sian cross. Milking was doi e three times a day: monirg, 1001 and 
evening. 


1 

! 

1 

Specific gravity 
of the mijk 

Specific gravity 
of the serum 

Specific gravity 
of the 
dry matter 

' 

Total solids 

1 1 

1 i 

1 

1 

1 

1 | 

! 

\ it 

1 

1 ! 

t 

1 

f 

1 

1 

1 

1 

l 


per cent . 1 per cent, percent. 

pet cent. 

April. 

I.0370 

1.0338 

I.2563 

17-57 

6-34 

11.23 

0.7S 

May. 

I -0374 

10335 

I.2428 

18.40 

6,84 

11.78 

0.80 

June. 

x.0370 

r.0327 

1.2349 

19.17 

7 41 ' 

n.75 

0.72 

J“iy . 

1.0372 

1.0328 

I 2283 

19.56 

7.63 

11.97 

0.77 

August. 

1.0364 

I.0330 

I 2087 

20.63 

mm \ 

9.02 

XI *55 

0.82 


586 — The Lisbon Milk Supply. — Nogueira, J. V. Paula.: in BoJettm da A ssociagao 
Central da A^ricoltura Portuguesa, Second Series, Vol II, No. 1, pp. 24-30. Lisbon, 
January 1913. 

Critical description of the hygienic conditions of the milk trade in 
Lisbon, followed by the proposal of a municipal cortrol of such trade, 
as voted by the « Sociedade Portuguesa de Medicina Veterinaria x>. In 
the proposal it is utged that the milch cow stables within the city be 
suppressed; that the milch ai imals should not be allowed to be driven 
about the streets, that the cows whose milk is intended for sale in the 
city should be submitted to sanitary examination, as well as the milkers 
and milk salesmen, and that the milk sold in the city be from time 
to time submitted to chemical and bacteriological exminatioa. 

The milk shops are to sell only whole milk (with at least 3 per 
cent, of butter fat) or only skimmed milk; and that only three grades 
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of milk be allowed for sale: certified milk, that is supplied by animals 
that have undergone the tuberculin test and that are properly kept, 
such milk to be milked and kept with special hygienic piecautions; 
common milk; pasteurized milk. 

587 - The Estimation of the Efficiency of Commercial Rennet. — van dam : 

in Departement van Landbouw, Nijvcrheid en Handel, Dtiectie van den Landbouw , 
Verslagen van Landbouwkundise Onderzocktngen der Rijkslandbouwproefstation, No. 12, 
pp. 5-33. The Hague, 1912. 

An account of experiments with Devarda's method for determining 
the coagulating property of commercial rennet, which the writer shows 
to be unsatisfactory. A new method, devised in the Hoorn laboratory, 
is subsequently described and recommended. 

388 - Study on the Technique of the Manufacture of Parmesan Cheese, Lodi 

Type. — SAmarani, Carlo: in BoUettino del Ministeio di AgricoUwa , Industria e 
Commercio, Relazioni e studi scientific e tecnici, Year XI, Series C., fart xi-X2, 
£p. 39-42. Home, 191a. 

This is a chemical and bacteriological investigation on the various 
phases of the manufacture of Lodi cheese and a determination of the 
most favourable temperature conditions and bacterial content in each 
of them. The work was carried out in the laboratory of bacteriology 
of the Royal Experiment Station for Cheese-making. 

Starting from the results obtained, the writer has devised a method 
of cheese-making based on the following processes: i) the milk is skim¬ 
med cold, and flows into the boiler with the same degree of acidity 
that it has when freshly milked (about 4 0 of acidity Soxhlet); 2) intro¬ 
duction into the milk of a culture of lactic bacilli of the greatest fer 
mentative energy in the proportion of 4 % cubic centimetres per 
gallon; 3) keeping the cheeses for 12 to 24 hours at a temperature 
of 37 to 40° C. 

589 - A Thread-Forming Lactic Acid Bacillus ( Bacillus easel Alans). — 

Gohini; in Zentrotbiati j&r Bakteriologte, Parasitenkvnde und Infektionskrankhaten, 
Vol. 37, No. 1-3, pp. x-3. Jena, March 8, 19x3. 

The description of a new thread-formir g lactic acid bacterium, which 
was isolated 10 years ago by the writer from Grara cheese, and which lias 
preserved its thread-forming property. 

590 - Reactions for Distinguishing Fresh Milk from Boiled Milk. — bickme: 

in MolherH-Zeitung, Year S3, No. 9, pp. 98-101. Berlin, March x, 19x3. 

The writer tested the reactive properties of several guaiacum tinctures 
and guaiacum-guaiacol tinctures, and examined the effect of the addition 
of hydrogen peroxide, used as a preservative, upon the guaiacum reaction. 

The experiments, which turned out in favour of the guaiacum-guaiacol 
tinctures, showed that the addition of a small amount of hydrogen peroxide 
slightly increases the reaction. 
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591 - The Determination of the Fat Content of Cream by Dr. Kdhler according 
to Da Rol-Hoflmeisters Binsing Method. — hoffmeisteb : in OesierreicMscke 
Molkerei-Zeitung, Year 20, No. 6, pp. 83-85. Vienna, March 15, 1913. 

The writer draws attention to the defects of Gerber’s dilution method 
for determining the fat cor tent in cream, and then describes a modified 
method adopted by Dr Kohler (of Prenzlau), which differs from the former 
in the fact that the pipette «r which the cream is measured, is rinsed with 
water from above. The writer corsiders this simpler and more exact 
method as the most suitable for introduction into general practical use. 
The manner in which it is carried out is explained by means of 
illustrations. 

592 - The Money Value of Skimmed Milk. — ktrchner: in Moikerei Zettunq, 
Year 23, No. 7, pp 73-755 No. 8, pp. 87-88. Berlin, February 1913. 

The writer estimates the feeding value of skimmed milk according to 
the most usual methods, and comes to the conclusion that, in estimating 
the value of whole milk in Germany, at least 1 y 2 d per gall, must be set 
down as the value of the skimmed milk. 

593 - Model Dairy at Riga. — Fischer, Alb. Bin vorblldlicher stadtischcr molke- 
reibetrieb. — Molkerei-Zeitung, Year 27, No. 15, pp. 271-273. Hildesheim, February 21, 
1913. 

The writer mentioi s in. a few words the newly-established Central 
Dairy in the city of Riga, which has been equipped accordirg to the newest 
principles of hygiere ai d dairy technique. It need only be added that 
arrangements have beer made for supplying cream cheese, as well as yog¬ 
hurt, kefir, homogenized milk, ar.d nursery milk; a special cowshed has 
been built for the latter puipose. 

594 - The Nursery Milk Establishment of the Town of Stendal, Germany. — 

j Deutsche SchlacU- und Viehhof-Zettung, Year 13, No. 9, pp. 129-130. Berlin, March 2,1913. 
Infant mortality has considerably decreased in Stendal since the exist- 
ance of the Nursery Milk Establishment, which was founded some years 
ago. In 1911, 15.4 per cent, of the infants given the nursery milk died 
before completing their first year, while the mortality amongst children 
reared on other milk amounted to 30.5 per cer.t. In order to decrease the 
death rate still further, it was decided to pasteurize the milk in. future and 
only to admit such cows to the shed of the nursery milk establishment as 
had passed a searching veterinary examination, instead of relying, as here¬ 
tofore, merely upon the results of the tuberculin, test. 

595 - The Supplying of the French Meat Market. — Hmsa : in BuMn & la 

Sod&i de VEncoubagmant pour P Industrie Nationals, Year 112, No. 2, pp. 336 - 345 * 
Paris, February 1913. 

M. EQtier first compares the stock census of 19x0 with that of 1911 and 
thereby shows that the number of stock in France, with the exception of 
sheep and pigs, is increasing. The number of horses rose from 3197 7300 
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in 19x0 to 3 236 no in 1911. In 1911 the mules had increased by 1300 
head over 1910, though the number of donkeys had somewhat diminished. 
In 1911, over 60 000 horses were slaughtered for meat in Paris. 

The total number of cattle in 1911 was 14 552 430, as against 14 532 030 
in 1910. The cows increased by 10 400 head and the bulls (1) by 121 770, 
but there was a decrease in young cattle and steers; this is attributed by the 
writer to increased export and to earlier maturity. 

The 1911 census showed a further decrease in the r timber of sheep, 
which was 694 370 less than in the previous year. The decrease occurred 
in all classes, but was especially noticeable in the case of ewes. About 
X 000 000 sheep are annually imported into France. 

The number of pigs, which was 6 900 250 in 1910, had fallen in 1911 
to 6 719 570; while in the latter year, 200 000 head were imported, and in 
X912 over 400 000. The writer attributes this continual decrease in pigs 
to a deficiency of suitable food (potatoes). 

If the results of the census are compared with the increase in popula¬ 
tion, it is dear that in spite of the increasing 1,umber of cattle exported, 
France can produce much more meat than is required for her own needs. 

M. EGtier also considers the question as to how far Madagascar and 
West Africa could supply France with meat. According to Prof. Moussu, 
who has studied live stock in. these districts, cattle-breeding is one of the 
chief sources of revenue of the Madagascar farmer. The cattle (exdusively 
zebus) produce meat of good flavour, but the animals are not sdentifically 
treated and mature late. Official statistics, in which the wild native 
breeds of the island do not appear, give the number of zebus as roughly 
4 500 000, of which about half are females. Each year some 500 000 zebus 
are slaughtered. As from 250 000 to 300 000 head amply supply the wants 
of the island, Madagascar could send every year at least 100 000 zebus to 
France if the trade were properly organized (2). 

The offidal statistics of French West Africa give the number of cattle 
as 5 000 000. These belong partly to the zebu and partly to the N'Dama 
breed. Though the latter are useless for export on account of their small 
size, yet when crossed with zebus they give very satisfactory results. The 
zebus of the French Congo fatten easily; their average wdght is 660 to 
1 xoo lbs. and they kill 50 to 55 per cent. In the Sudan, the price of a 
zebu is from 35 to 50 shilling, but it is twice as much in Dakar. 

M. Hitier also deals with the best method of transporting the meat 
to Europe and recommends the creation of Cold Storage Depots ard refri¬ 
geration of the meat. 

In the last two chapters, the questions are discussed of the arrangement 
of the existing slaughter-houses and the inspection of consignments of 
frozen meat from America and Australia. The writer lays stress upon the 


(z) In this category are placed bull-calves to be kept lor breeding (taurllkm<%) as 
those that will be castrated (bouvilions). The writer considers this division ill-chosen. 

(a) See No. 50, B . Jan. 1913. (Ed), 
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suitablearrangement of theslaughter-houses (especially their equipment with 
cold storage chambers), the necessity for slaughter-houses in cattle-rearing 
districts, and for forbidding the export of animals taken to the municipal 
slaughter-houses. It is also very desirable that the declaration of frozen 
meat be obligatory, as since January 6,1912, portiors of carcasses, as well 
as whole carcasses, may be imported. 

596 - Pregnant Animals slaughtered in Germany in 1913 . — zees : in Deutsche 
Schlacht- uni Viehhof- Zeitung, Year 13, No. 9, p. 128. Berlin, March 2,1913. 

The writer gives a summary of the number of cows, ewes and sows, 
which during the second half of the past year were found to be pregnant 
when slaughtered at the large slaughter-houses in Germany. He also gives 
the weights of the foeti. 

597 - Studies Of Vines. — PAWS, G.: in BoUtttino del MitMero di Agricoltura, In- 
Austria e Commercio, Year XI, Series C, Barts 11 and 12, pp. 1-29. Rome, November 
and December 1012. 

It. this report, which is supplemented by many tables, the writer (Di¬ 
rector of the laboratory of Agricultural Chemistry at the Royal School 
of Oenology at Avellino) deals with a certain number of questions in 9 
chapters bearing the following titles: The nitrogen, content of natural 
wines. Researches ar.d studies concerning the presence of citric acid in 
wines. — The presence of nitrates in wines. — The determination of free 
tartaric add in wines. — The estimation of volatile aridity in wines.—The 
use of sulphur dioxide in wire-making. — The tests proposed by the So¬ 
ciety of Swiss Chemists for testing win.es. — The composition, of the musts 
and natural win.es of the Provinces of Avellino and Ber.evento. — The 
Vigilance Service for the application of the law of July 11, 1904 (No. 338), 
which aims at preventing fraud in. the manufacture and sale of wines. 

598 - The Effects of Transport upon Vines. — Mmmv, 1,. vins et voyages, jour¬ 
nal i’AgricuUure pratique, Year 77 (1913), VoL I, No. 10, pp. 305-307. Paris, March 
6, 1913. 

Wines which have travelled far often become turbid ar.d lose some of 
their bouquet and occasionally acquire a distinctly bitter taste. These 
alterations are caused by excessive susceptibility to oxidation on the part 
of the wine, due partly to the presence of easily oxidisable substar ces, and 
partly to its very high oxydase content. The latter is especially a conse¬ 
quence of bacterial fermentations, which take place in these wir.es after 
bottling. Fortunately, the experience of nearly half a century has proved 
that bottled win.es, if pasteurized, can be kept in high temperatures and 
transported under any conditions, without their susceptibility to oxidation 
giving rise to any permanent depreciation ever, in the case of long journeys, 
or when the bottles are partially empty. For this reason, the writer con¬ 
fidently recommends pasteurizing bottled wines. 
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599 - Crystalline Deposits In Wines. — Mathieu, I*.: in Journal d'Agriculture pra - 
tique , Year 77 (1913), Vol. I, No. 8 , pp. 240-241. Paris, February 20, 1913. 

Small deposits of very different appearance, but formed of the same 
substances (potassium bitartrate and a little neutral calcium tartrate) are 
often found in wii.es. The formation of these dposits, which is larger when 
the wine has been exposed to a low temperature and possesses a high acid 
content, can be taken as a sign that the wine has not been watered. Chem¬ 
ists should take into account the fact that the amount of tartar precipi¬ 
tated represents so much decrease in the dry extract of the wine. 

600 - The Removal of Aeldity from Musts and Wines, mathieu, n.: in Revue de 

Viticulture , Year 20, Vol. XXXIX, No. 1005, pp. 393-398, Paris, March 20, 1913. 
After giving a short historical review of the subject, the writer deals 
with the action of cold and of various saturants in freeing musts and wines 
from acids, and concludes that the best results are obtained by a proper 
use of neutral potassium tartrate. The article also refers to the legislative 
side of the question. 

6ox - Abnormal Musts and their Treatment. * astruc, h. in Revue de viticulture , 
Year 20, Vol. XXXIX, No. 1001, pp. 254-265. Paris, February 20, 1913. 

The composition of a grape-must may vary considerably according 
to the effect of the weather and the parasitic attacks which the vine 
has undergone during the year. The anomalies affect primarily the 
chemical composition of the must, this being noticeably altered, and 
secondly they influence the natural microbic content. The writer care¬ 
fully studies both these points and mentions the precautions necessary 
in making wine from abnormal musts. 

602 - On «he Composition of the Maconnais-Beaujolais Wines from the 1912 
Vintage. — Paturel, G,: in Le Progrls Aqricole et VUicole , Year 30, No. 

PP- 343-348. Montpellier, March x 6 , 1913 . 

The writer analysed 43 samples of red wines and 13 of white and 
the results given in the 4 tables make it possible to estimate the general 
composition of the whole vintage, which was that of an average year. 

The alcoholic strength varies, in the case of the red wines, from 7 
to 12 0 , and in that of white, from 9 to 12 0 . 

603. - The Application of Artificial Cold to Food Products (Early Vegetables* 
Moat, Fish* Musts and Wine) in North Africa. - i*ecq, h. : in Revue a gricoie 
et VUicole de VAfrique du Nord, Nos. 47 and 48, pp. 102-108 and 131-134. Algiers, 
February 1 and 8, 1913. 

In this communication, which was made to the Second French 
Cold Storage Congress (Toulouse 1912), the writer deals with the 
possible application of artificial refrigeration to agricultural purposes 
iu North Africa and treats of it especially from two points of view: 
x) Exportation of perishable articles of food: vegetables, meat, fish. 2) 
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Manufacture of wine, particularly as regards the fermentation of musts 
and their transport in a natural condition. 

In the second part of his paper, which is the more developed and 
contains very interesting details respecting wine-makirg in hot climates, 
the writer enumerates the many advantages which can be obtained from 
the use of artificial cold. 

604 - The Manufacture of Nipa Alcohol in the Philippines (1). -cavel, i,.: m Reme gi • 

ntrale de Chimie pure etapphqu£e,Y&x 15, Vol.XVI, No. 2, pp 17-20. February 2,1913. 

The leaves of the palm Ntfta fruticans rise from the stem a little 
above the soil, thus giving it the appeararce of a large ornamental 
plant with a height of 8 to 10 ft. The plantations are situated near the 
sea coast and form actual forests crossed by innumerable streams. There 
palms grow abmdantly on land alternately submerged ard left dry by 
the tide. The fruit is formed of drupes, which on raaching maturity 
separate, fall to the ground and are earned away by the tide to places 
where the soil has become muddy and where they evertually germi¬ 
nate. According to Enrique Zobel ard Conrado, the plart is mature at 
the age of 4 years; and from 1000 to 1200 occupy an acre. 

The saccharose content of the sap (called «tuba») is sometimes 
ij per cent., i. e. i early as high as that of the juice of the sugar beet. 
The writer has observed that the sap of the trees growing near the sea 
is the richest in sugar. The «tuba » is obtained towards the end of 
February, or beginning of March, after the ripe fruits are gathered. A 
receptacle is attached to the incised stem, which catches the sugary 
liquid drop by drop. It is necessary to keep on cutting the stem so that 
the «tuba » may not obstruct the pores. The average yield per tree 
is 7 y 2 to 9 gallons; the amount increases during the first 50 or 60 days 
of the tapping, and decreases in the subsequent 30 days. If the tree 
is further tapped, it dies. 

The must ferments of its own accord in 24 to 30 hours; itis then distilled 
and an alcohol of 94 to g&tis obtained. The primitive methods employed in 
fermertation and distillation result in a yield of from 3.8 to 4 per cei t. 
in the case of sap with an average sugar content of 14 per cent. It 
would therefore by advantageous to try and improve this production, 
for if there are really 1000 trees per acre, each furnishing 9 gallons of 
14 per cent, sap, a yield of 12500 lbs. of sugar ought to be obtained per 
acre; this remarkable product would be of much value to all countries 
with a hot damp climate, like that of the Philippines. 

605- The Content of Soluble Nitrogenous Substanees, as a Criterion of Flour. — 

Rousseaux, Eug. and Sntor, Maurice : in Annales des Falsification, Year VI, 

No. 52, pp. 78-84. Paris* February 1913. 

In the estimation of flour, analytic results, as a rule, merely con¬ 
firm the judgment passed upon its quality by the miller or the baker. 
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(1) See No. 288*, B , Aug-Sept. Oct. 191:1, 
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as a result of a trial of its bread-making qualities, or even of a simple 
examination. Sometimes, however, chemical analysis reveals no special 
characteristics in flours which are perceived by the baker to be bad. 
The writers have studied such cases, and have ascertained some facts 
of great practical importance. The estimation of soluble nitrogen, of 
total nitrogen, of gluten and of acidity in twenty kinds of flour of good 
quality has shown that the proportion of soluble nitrogen to total ni¬ 
trogen varies within very narrow limits, and that, in good flours, it is 
always about i to 5.72. This proportion sinks rapidly if the flour is 
kapt under bad conditions and may become very low (1.15) in damaged 
flours. 

A whole series of experiments made by the witers on flours of 
different origin and in which they established the proportion 

has proved that this must be about 5.72 for the flour to be 
good for bread-making. 

Suspicious flours which had shown on analysis too much acidity, 
but were considered good by the baker, have proved to vary very little 

as regards the normal proportion of —. This instance shows 

0 r r soluble nitrogen 

why the bakers prefer making bread from rather old flour with a per¬ 
ceptible acidity, as this does not affect the bread-making as much as 
has been supposed. 

. . H , total nitrogen 

Flours of normal composition, but with the proportion nitro gen 

considerably below the normal were, on the other hand, unsuitable for 
bread-making. 

The writers record the same decrease in flours which u relachent” (1), 
as well as a progressive diminution in flours which have been kept 
under bad conditions of preservation. 

The writers conclude that: 

1. In good flours the proportion of total nitrogen to soluble 
nitrogen is about 5.72 to 1. 

2. As soon as this proportion falls below 5.2, the flour is of 
iuferior quality and is in some way unstated for being made into bread. 

3. It seems to be a corollary that for flour to be good it is 
necessary that the amount of soluble nitrogen present must be in the 
above-mentioned proportion to the total nitrogen content, and this in¬ 
dependently of the acidity, which is sometimes not high in bad flours. 

4. The estimation of the proportion of total nitrogen to soluble 
nitrogen is the best method for enabling chemists to pronounce with 
some certainty upon the bread-making quality of the flour submitted 
to them for examination. 


(1) This term is applied to flour, usually made from badly hai vested grain, which 
•itU* kneadin', and when left tor a, time before placing it in baskets, gives out water 
which rises to the surface. The baker is obliged to add more flour and re-work the dough, 
thus obtaining less bread and a product of inferior quality. (Ed.). 
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606 - The Chemical Composition of Sharps and Bran. — tangl, f. end wemer, s. 

Aus (ler Kgl. ungar. thierph}^. Versuchsstation in Budapest. — Die Landwirtschafi- 
hchen Verwchs-Stationen, Vols IyXXIX and IyXXX, pp. 323-328 Berlin, 1913. 

A lalysis of Hungarian bran ai d sharps. 


Average chemical percentage composition. 



Water 

Ash 

Crude 

protein 

Fat 

Crude 

fibre 

Nitro- 

gen-ixee 

extract 


— 

— 

— 

— 

—* 

— 

Shaips (15 sampho) 

13 00 

5-98 

15-30 

4-50 

9 45 

51-77 

Bran (25 samples) . 

13.00 

6.78 

I 5 * 5 ° 

3.60 

8.91 

52.21 


The higher fat content of sharps is characteristic and due to the 
presence of portions of the embryo. The pure protein and starch contents 
are discussed. 

607 - Researches on the Digestibility of Bread. - Neumann, m. p. Mitteiiung aus der 

Versuchsanstalt fur Getrddeverarbutung, Berlin: m Die Landwirtschajtliche Versuchs- 
Stationen, Vols lyXXIX and X,XXX, pp. 449 - 463 - Berlin, 1913. 

As the organoleptic properties of the Prussian soldiers' black bread 
(«Kommissbrot») entiiely compensate for its slightly inferior digestibility, 
the continued making of this bread is corsidered justifiable. 

Experiments with a bread ard beer diet are discussed, as also the 
method of determining the fatty matter in bread; for this purpose 
Polensk's method is recommended; or that by the writer and Kali ing. 
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GENERAL INFORMATION. 

608 - The Establishment of a Danish Phytopathologieal Station for the Inspec¬ 
tion of Plants Destined for Export to the United States. — Communication 
of the Danish Office of Correspondence with the International Institute of Agriculture. 

In accordance with a suggestion advanced by the Society of Danish 
Nurserymen, the Ministry of Agriculture of Denmark has approved the 
establishment of an official Inspection Station for livirg plants, in order 
to comply with the regulations of the “ Plant Quarantine Act of 20th 
August 1912 ”, which was passed by the United States for the control 
of the importation of living plants to that country (1). 

The following are the regulations for this Inspection Station : 

§ 1. — The Control Station is entitled : " The Station of the Mi¬ 
nistry of Agriculture for the Inspection of Nursery Gardens and Nursery 
Garden Produce. ” 

§ 2. — The inspection Station is under the direction of the Mi¬ 
nisterial Adviser in Agricultural and Forest Zoology (at present 
Prof. Boas, Ph. D.), and the Ministerial Adviser in Plant Pathology (at 
present Kolpin Ravn, Ph. D.) ; the latter acts as Manager of the In¬ 
spection Station. No special remuneration is received by the Advisers 
for the discharge of these duties. 

§ 3. For the performance of the actual coutrol work, the Direc¬ 
tors of the Inspection Station appoint one or more Assistants, experts 
in plant pathology, whose appointment must, however, be sanctioned by 
the Ministry of Agriculture. The Assistants are required to keep a re¬ 
gister of all the work done at the Inspection Station, and to furnish 
the Director, at the dose of each financial year, with a report of the 
inspections made in the course of the year. 

The Assistants receive 20 kronen (22s 6 <Z) in payment of their ser¬ 
vices, which sum according to § 7, is paid by the requirer of the cer¬ 
tificate. In addition, they receive 10 kronen a day for their expenses 
during official journeys, their travelling expenses also being paid, 
according to § 7. 




(1) See No. x8j, B. Feb. 1913. 
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§ 4. — Nursery gardeners who desire the inspection of their produce, 
must address to the Manager of the Inspection Station at least a fort¬ 
night before the time of the required inspection, stating when and 
where the latter is to take place, and the number of plants to be 
examined. 

§ 5. — Only plants raised in Danish nurseries are inspected. The 
inspection takes place immediately before the packing of the consign¬ 
ment in question. 

After August 1, 1913, only such consignments of plants can be 
inspected as come from nurseries which have been under supervision 
during the development of the plants and have been found free from 
injurious insects and such plant diseases as may be regarded as commu¬ 
nicable. 

Requests for inspection must be made every year to the Director 
of the Inspection Station, by July 1 at latest. 

§ 6. — If the consignment is found to be free from injurious 
insects and plant diseases, a certificate to this effect is given. The 
certificate is signed by the Assistant who has made the examination 
and ratified by the Director of the Inspection Station. Two copies arc 
made, ore of which is given to the applicant, while the other is kept 
in the archives of the Inspection Station. The certificate is written 
upon a prescribed form, the text being in both Danish and English. 
The form is sent free of expense by the Manager of the Inspection 
Station. 

§ 7. — The drawing up of the above-mentioned certificate costs 
the recipient 20 kronen. He has, in addition, to defray the expenses 
of any journeys undertaken by the Directors or Assistants, for the 
purpose of the inspection, i. e. 10 kronen per day for their expenses 
and the second class railway fare, or first class steamer*fare ; he is also 
required to convey the officials to and from the nearest railway station 
or steamer landing-place. 

§ 8. — The payments mentioned in § 7, are to be made to the Ma¬ 
nager of the Inspection Station on his presenting the account. All 
correspondence regarding this, or other matters regarding the Inspection 
Station, should be directed to the Manager of the same. 

§ 9. — The cost of printing the forms mentioned in § 6 is de¬ 
frayed by the Association of Danish Nurserymen, which is regarded as 
the representative of the nursery gardens in the matter of the inspection 
by the Station. 

§ 10. — An account of the receipts and expenditure of the In¬ 
spection Station for every financial year, as well as a report of the 
work during the same period, is sent by the Manager to the Ministry 
of Agriculture. The cost of keeping the register mentioned in § 3, as 
well as the postal expenses of the Manager and his assistants, are paid 
by the State and included in the statement of accounts famished by 
the Manager. 
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BACTERIAL, AND FUNGOID DISEASES. 

609 - Plant Diseases in Grenada 1911-1912.- Auchinlbck, Gilbert- in Imperial De- 

partment of Aqncuhure for the West Indus, General Administration, Report on the 

Agricultural Department, Grenada 1911-1912, pp. 6-7 Barbados, 1913. 

Scale Insects and Black Bhght. — Scale ii sod attacks have rot so far 
been of serious commercial importance in Grci ada, cacao, almost the 
sole crop of the island, is practically free from the insects; but owing 
to the accompanying black blight, and in view of the likelihood of 
future development of citrus cultivation, their control is a matter of 
considerable importance. 

The controls known in Grenada at present aie: shield scale fungus 
(Cephalosporium Lecanii ), red-headed fin gus (Sphaerostilbe coccophila), 
black fungus {Myriangium Duriaei), scarlet ladybird (Cycloneda sanguinea), 
small black ladybird (probably Scymmts sp.), spotted ladybird (MegUla 
macidata), ard a hymen opterous parasite (Coccophagusl) . Of these, the 
first named is at present of great importance ard the red-headed fun¬ 
gus is likely to be of much use. 

Bud rot of Coco-nuts . — This has been noted on the west coast, and 
in districts of the northern ard southern parishes; the spread of the 
disease has been very slow ai d, so far, the felling and bvmii g of the 
trees has been foui d the safest means of control. At present, impor¬ 
tation of coco-ntrts fiom countries known to be infected is prohibited 
by law. 

Root Disease . — This is due to a fungus (Rosellinia sp.), which at¬ 
tacks cacao, nutmegs, castiUoa, avocados, immortels (Erythrina spp.), 
and camphor, and possibly bananas, in Gierada. Of these, castiUoa 
and nutmegs appear the most seriously attacked. Cacao suffers only 
in very damp localities. The fungus has been found in every district 
of the island, and sirce castiUoa is attacked immediately after planting 
in the forests, it is probable that the disease is naturalized in, o 11 - 
digenems to, Grenada. This point, however, requires fuither working out. 

Boll Disease of Cotton . — This is probably of bacterial origin. A 
continuous record of its ravages has been found from 1903 onwards. 
It is at present a serious obstacle to cotton-plan ting or the heavy lards 
of Grenada. The bolls are attacked just before openirg, with the 
result that the carpels shrivel and the lint cannot arrive at maturity. 
Selection of disease-resistant types is probably the most satisfactory 
line of future work. 

Thrips. — These insects (Physopus mbrocinctus) commit considerable 
ravages annually in the dry season, or cacao, causing discoloratioi of 
the pods and defoliation of the trees. The continuous defoliation 
sometimes leads to the death of the latter. This insect is usually as¬ 
sociated with defective methods of tillage and drain « g, but it is possible 
that its attacks are sometimes intimately connected with exposure 
and lack of shade. 
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Thread blight and horse hair blight are two fungi occurring on nutmegs 
and cacao: the former is not thoroughly known, while Marasmius equi- 
crinis is at present of mere botanical interest ir Grenada, having only 
affected two or three trees. 

The shield-back bug (Nezara viridula) is a nuisance 01 pigeon pear, 
tobacco and cowpeas m the southern drier districts of the lslaid. A 
small hard-back beetle attacked cotton in 1911. The insect appeared 
in large numbers in October and November and fed 011 the bases of 
the petals and stamei s of the flowers. 

610 - The Germination of the Winter Spores of Plasmopora viticola (1) - 

Ravaz, I*. and Verge, G.: in Comptes rendus hebdomaires des seances deVAcademte des 
Sciences , 19 £3, 1st Half-year, Vol. 156, No. 10 (March 10, 1913), pp. 800-802. Paris, 
1913. — Le Progr&s agricole et v%ticole t Year 30, No. u, pp. 327*331* figs. Montpel¬ 
lier, March 16, 1913. 

The writers record havii g observed, since 1911, in the case of thou¬ 
sands of zoospores, that when these are placed m suitable conditions 
of moisture and temperature, no rigid ramified coil diophore is formed, 
but a fine, sinuous, flexible mycelial thread of very variable length, 
which easily makts its way between the cells of the leaves of the host 
vine and reaches the exterior, by means of either the stomata or some 
slit in the leaf-tissue. The free end of the mycelium at once swells at 
its extremity, giving rise to a single conidium, similar in form to the 
summer conidium, but much larger. As soon as it is mature, the co¬ 
nidium separates from its stalk like the summer form, the contents 
divide up, and an aperture appears at the apex; through this the zoo¬ 
spores escape in one or two batches. The writers have counted up to 40 
zoospores per conidium, but consider this is below the actual number. 
As soou as the zoospores have escaped from the conidium, they separate 
and swim rapidly in the water. These winter iorms much restmble the 
summer zoospores in shape and structure, but are often larger and their 
cilia are occasionally swollen at the tips. 

Or> placing the zoospoies in a drop of water on the lower surfaces 
of the leaves of Vitis vinifera, the writers have observed, at the end of 
February and the beginning of March, both cot idiophores at d lesions due 
to the fungus. 

They fiially describe au easy method of technique to be adopted in 
searching for germirating zoospores; such a search might furnish useful 
indications for foiecasting the first outbreak of mildew. 

6u - Peronospora Cephalariae sp. nov. - Vhtcens, f Etude d’une «p*ce 
nouvelle de Peronospora: Peronospora Cephalaruu nov sp. - Bulletin tnmestnel de la 
Soaitt Mycohgtque de France, Vol XXIX, Pari 1, pp. 174-180, plate VI. Paris, 
March. 1, 1913. 

A description of the new species of Peronospora discovered in 
May 1909 O! Cephalgia leucantha Schrad., and afterwards observed 011 


(Ed.) 
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(1) Set <dso No 427, B. April 1913. 
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two other plants of the same geiuts in the Toulottse Botanical Gardens. 
This fungus is very liear Peronospora Dipsaci Tul., which occurs on 
teazel (Dipsacus fullonum L.), but is quite distinct from it. 

612 - The Wetting Power of Fungicides (1). — fonzes-diacon, h.: in Progrts agtuoie 
et viticole , Year 30, No. 11, pp. 331-332. Montpellier, March 16, T913. 

Vermorel, V. and Dantony, E, Ibid. {Edition de VEst*Centre) f Year 34, No. 12, pp. 363-365. 
Montpellier, March 23, 1913. 

M. Fonzes-Diacon suggests a simple method by which vine growers 
may ascertain whether the cupric sprays used for the control of pemospora 
really possess “ wetting power ”, which, according to M. Ravaz' defini¬ 
tion, means that instead of running off the green parts they spread on them, 
thus covering them with an even coating of mixture, and at the same time 
reaching the interior of the most compact clusters of blossoms ; these latter 
are hardly touched by ordinary " non-wetting ” fungicides. For this 
it is only necessary to prepare the cupric mixture by dissolvin.g the powder 
to be used in a quart of ordinary water; after stirring it, a vine leaf should 
be dipped into the mixture. If the latter has the wetting property, the 
leaf, on withdrawal, is found to be covered with a uniform uninterrupted 
film, both surfaces being alike wetted, which would not have been the 
case had the leaf been dipped into water or an ordinary " non-wetting ” 
cupric mixture. Further, when the leaf has become completely dry in 
the air, it will be observed that the mixture has left a continuous 
coating of copper compounds on all the surfaces with which it has been in 
contact. Experiments made with bunches of grapes, at any stage of 
development, should give the same results. When the vine is not in 
leaf, the “wetting ” property of the mixture can be tested on cherry-laurel 
or ivy leaves. 

MM. Vermorel and Dantony, on the other hand, contend that the pro¬ 
perty of the mixture can only be tested by applying it to the vegetative 
organs for which it is destined, and observing if these are covered with a 
uniform coating. 

To test the “ wetting ” property of a mixture still better, a little me¬ 
thylene blue may be added ; then, if the leaf is immersed and dried, and 
subsequently placed in a letter copying-press, a clear and faithful impression 
is left of the vine-leaf, showing that the treatment has been wholly sucessfiil. 

6x3 - Rotting of Tomatoes caused by Phytobacter lycopersicum sp. nov. 

— Groenvege, F.: in Ctntralblatt fir BakteriologU, Parastienhunde uni Infektions- 
kremkheitm, Part a, Vol. 37, No. 1-3, pp. 16-31, 1 plate. Jena, March 8, 1913. 

Ia the coarse of the summer of 1911, the Phytopathological Institute 
of Wageningen (Holland) received several times tomatoes attacked by a 
rot, -which showed itself in the form of brown patches, usually corresponding 
to the point of insertion of the style, but sometimes occurring also on other 


(1) See also No, 1336, B. Aug. iois. 


(JGA). 
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parts of the fruit. The rot extended, all round the portion first attacked 
and also affected the underlying tissues, in which microscopic examination 
revealed the presence of bacteria only. 

In the Netherlands, the disease was observed in 1904 for the first time'; 
it was afterwards recorded in the annual reports of the Wagenir gen Phyto- 
pathological Station for 1906 and 1910. 

But at a still earlier date this disease was recorded as occurring 
in the North of France (1895) by Prillieux, who considered it of bacterial 
origin, in North America (1896) by Earle, and in Er gland and Denmark 
by Rostrup. 

The writer was able to make practical reaserches in the West of Hollar d 
into the appearance, development ar.d spread of the disease. Though 
not of a serious nature, it nevertheless was of frequent occurrence in the 
fields. He considers that there is a connection between the appearar.ee of 
this disease ar.d the prolonged cultivation of the tomato, which practice 
gives rise to a partial soil sickness (rot to be wholly remedied by the use of 
fertilizers) and consequently to a decrease in the resistance of the plants to 
the disease. 

In a greenhouse in the neighbourhood of Wageningen, where tomatoes 
had been grown for a long time, the rot did much injury. On replacing 
the old soil to a depth of 10 or 12 inches by fresh earth, the tomatoes 
subsequently grown succeeded well. This shows, according to the writer, 
that the parasite generally occurs in the soil and that the presence of the 
tomato plants is favourable to its development. The latter is also assisted 
by the practice of leaving the diseased fruits on the ground. It is there¬ 
fore necessary to collect and carefully destroy all tomatoes attacked by 
the disease and not to use them for manure. If the soil is renewed at 
sufficiently short intervals, the percentage of fruit attacked is consider¬ 
ably reduced. When possible, it is well to turn over the soil in such 
a manner as to substitute a completely fresh layer for the former surface soil. 

Another factor predisposing the plants to the disease is dampness ; 
greenhouses used for tomato cultivation should therefore be suitably ven¬ 
tilated. 

Usually the fruits which are mearest the ground are the first attacked, 
and the disease is limited to them, which proves, in the writer’s opinion, that 
the infection comes from the soil. 

Mr. Groenewege was able to isolate, from material sent to him from 
different parts of Holland, a bacterium, which he describes minutely under 
the name of Phytobacter lycopersicim sp. nov. 

Infection experiments showed this bacterium to be a wound parasite. 

Nevertheless, the writer is not in a position to assert whether this micro¬ 
organism is the first cause of the disease, or whether, as Earle supposes, it 
finds way into the fruit through punctures made by small insects. He 
remarks that this opinion of Earle’s is, at present, a mere hypothesis. 
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6i|. - A Case of Specialized Parasitism in the (Jrediaeaes Qymnosporan - 
gium tremelloides parasitic on the hybrid Sorbus confusa Gremli. - 

Ouinier, Ph. • in Comptes rendus hebdomaius de± Stances de la Sociite de Iholui>u> 
Vol IyXXIV (1913), No. rr, pp. 648*649. Paris, March 21, 1913. 

In the neighbourhood of Annecy (Haute-Savoie), the following trees 
are found growing together in the same coppice: Jmiperus communis L., 
Sorbus Aria Crantz, S. tominalis Crantz, as well as a large number of 
their hybrid S. confusa Gremli. In 1911-1912, the writer observed that 
S. Aria was severely attacked by Gymnosporangium tremelloides R. Hart., 
S, tominalis was completely immune; the hybrid, on the contrary, 
shared almost equally the immunity of S. torminalis and the suscepti¬ 
bility of S. Aria, as far as this fungus was concerned. S. confusa offered 
sufficient resistance to the parasite to limit its extension and, as a 
rule, to prevent the normal formation of aecidia, but not enough to 
arrest its development. Its resistance, however, varies as regards the 
individual fungi, which develop simultaneously on the same leaf. The 
fact that only some of these produce aecidia seams to point to the 
existence of races more, or less, capable of overcoming the relative 
immunity of S. confusa ; in the opinion of the writer, we have here 
the beginnings of a specialised form. M. Guinier intends continuing his 
observations in this direction. 
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615 - Hyoscyamus agrestJs Kit. in Poppy Crops. — Malzeff, a. j.: in Anna- 
len det SamenptUfungsanstall am Kaiserlichen Botanischen Garten su St. Petersburg 
Voi. I, Part 7, 9 pp. SI. Petersburg, 1912. 

M. Malzeff has identified seeds of Hyoscyamus agrestis Kit. (1) col¬ 
lected in Podolia, Volimia, Kherson, Jekalerii oslav, Khaikov, Voronesbk 
and Kuisk. It has beep observed, both by himself and others, that 
H, agrestis infests the poppy crops of South and South-West Russia, 
as well as the fields of millet ard flnx in the Province of Voroneshk. 


INSECT PESTS. 

616 - Injurious and Beneficial Insects of California. — Essig, is. o.: The Monthly 

Bulletin of the State Commission of Horticulture, Vol, H, No. 1 2, pp. XXXI-|- 351, 
321 figs. Sacramento, California, January-February 1913. 

A concise ard practical description, for the use of L spectois of 
Fruit Culture and of Horticulture, of the insects and othu invertebrates 
of known economical importance existing in California. The writer give v s 


(1) According to the Index Kewensis , Hyoscyamus aqreshs Kit. is a synonym of H 
ni<*er I,. [Ed.). 
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a brief account of the general appearance of each species, its life-histoiy, 
distribution, host plants, and the natural and artificial methods of its 
control. Hints follow on catching the insects, the use of collections, 
and the different remedies used. A list is given of the legislative enact¬ 
ments and administrative measures in force in California respectii g the 
animal parasites of plai ts. 

617 - Cocobacillus Erausquinii sp. nov. Parasitic on Romalea miles in 
Argentina. — Cullen, Hugo and Maggio, Carlos. Descripci6n de un nuevo Coco- 
badlo Patdgeno para la I^angosta. — Boldin del Mimstem de Agriculture, Vd XIV, 
No. 11-12, pp. 1368-1373, 3 figs Buenos Aires, 1912. 

A detailed description of Cocobacillus Erausquinii$$. nov., isolated by 
the writers from some diseased specimens of locusts, Romalea miles Drury, 
which they found in January 1912 in the Department of Das Colonias. 
There are many characters distinguishing the new species from C. Acri- 
diorim F. d’Herellc. 

618 - Parasites of Insects attacking Sugar Cane. - Perkins, r c.t: Reports of 
the Work of the Experiment Station of the Hawaiian Sugar Plant#s* Association, Ento¬ 
mological Series, Bulletin No. 10, 27 pp- Honolulu, Hawaii, 19x2. 

This is a systematic description of different Chaldds, which are 
nearly all reared from the eggs of insects, parasitic on the sugar cane 
in America, Fiji, China and the Malay archipelago. The genera Neo- 
teirasticus , Jassidophthora and Eomymar are new to science, as are also 
several species belonging to the genera Oetetrastichm , Closterocerus, 
Westwoodella, Pentarthyon, Gonalocmts and Polynema. 

619 - The Caterpillars of Thaumetopoea (Cnethocampa) herculeana 
Injurious to Low-Growing Plants in the Neighbourhood of Tunis. Comie, a 

Chenilles tiuisibles aux plantes basses. - Revue Agricole A ViticoU de VAfrique du Notd 
[Ah’dne»Tumsie-Maroc), Vol. n, No. 44* pp 33 - 34 * 1 fig Algiers, X913. 

The writer records the presence, in the neighbourhood of Tunis, of 
an enormous 1 umber of the caterpillars of Thaumetopoea (Cnethocampa) 
heveuleana . These, before pupating, migrate and devour every kind of low- 
growing plant, whether wild or cultivated: cereals, lucerne,clovers, thistles, 
mustards, lettuces, spurges, docks, etc. 

The writer recommends for the control of this pest, the burning of 
the nests of the caterpillars as soon as they are discovered, and the des¬ 
truction, during winter, of weeds growing near crops. 

620 - Phyialus smith/ and other Insects injurious to Sugar Cane in Mau¬ 
ritius (a). — d’Emmerez de Cearmov, D. Rapport sur Phyialus smtthi (Arrow) d 
entires Scardbies s’aitaquant & la Came d sucre d Vtie Maurice, 35 pp., 8 plates, x 
map. Port route, 1912. 

In the first part of his report, the writer gives 4 detailed deseriptio 
of the development and habits of Phyialus smithi Arrow, This insect, 
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(1) See No, 7 $o, B. April 1912. 

(2) See No. 1387, B Nov. 1912, 
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having been energetically controlled in 1911, thanks to the interventioi 
of the Government, did not reappear in Mauritius the next year; never¬ 
theless it is necessary to continue to keep a careful and systematic 
lookout in the district where it occurred. 

Amongst the natural enemies of Phytakts are a minute mite ( Gama - 
sus sp.), and some micro-organisms which have so far not been deter¬ 
mined. Further researches are necessary as to their efficiency h the 
control of the pest. Amongst irsecticidee should be mentioned espe¬ 
cially petroleum emulsion with creolin or with carbolic acid. 

A list and description follows of the other Scarabeids which, like 
Phytalus, live at the experse of the sugar-cane roots. These are : Ado- 
retus versutus , A . compressus, Serica sp., Oryctes tarandus, 0 . insular is, 
Oryctes sp., Gymnogaster buphthalma, Agrypnus fuscipes , Eutochia fitllo, 
Opatrwn crenatum, Cratopus punctum , Trocharocephalus strangulates. 

In conclusion, the writer enumerates other insects attacking sugar 
cane in Mauritius : a) Tepid optera — Cyllo leda , Leucania unipuncta , L. 
loreyi , Sesamia nonagriodes , Spodopteris mauritia , Diatraea striatalis , 
Grapholita schistaceana , Alucita sacchari) b) Hemiptera — Aphis sacchari, 
Tetranmra lucifuga , Dactylopius calceolarias , Sphaerocoutis bambusae t 
Chionaspis tegalensis. 

621 - I eery a purchasi damaging Tangerines and Lemons in Sicily. — dk Ste- 

fani, Perez Teodosio : in BoUetHno del Regio Otto botamco c (n irdtno cobmalc di 

Palermo, Year XI, Part 1-2-3 (Jan-Sept. 1912), pp 81-82. Palermo, 19x3. 

The orange scale, already known from the citrus groves about 
Messina and Catania, has recently been observed at Bagheria. Some 
tangerines are already dead, and a good many yonng lemons arc in 
process of dying. 

622 - Notes on the Chief Insects affecting Forest Trees in Great Britain.— 

J Emmett, C W. South-Eastern Agricultural College, Wye (Dipariment of Zoology and 

EnUmoU> r ’y), 44 pp. -J- figs. Ashford and London. 

A description, accompanied by plates, of the chief h sects (Tcpi- 
doptera, Coleoptera, Hymenoptera, and Hemiptera) which are injurious 
to forest trees in Great Britain and of the best methods for their 
control. In the appendix, the means of preventing the damage done 
by these insects are briefly described. 

623 - Chalddids Injurious to Forest Tree Seeds. — rohwbr, s. a.: in u. s. Depart¬ 
ment of Agriculture, Bureau of Entomology, Technical Senes, No. 20, Part VI, pp. 157-163. 

Washington, 1013. 

The Chalddids hitherto known to be injurious to the seeds of forest 
trees {Sorbus spp., Abies spp., Tsuga spp., Pseudotsnga sp.) are as 
follows: Syntomaspis druparum, Megastimus sp., M. brevicaudis, M. stro - 
bilobius , M. pinus , if. spermotrophus . The complete life-cycle is known 
only for the first-named, which is also destructive to the pips of 
apples. 


AI/FRfeDO R.UGGERI, gerente responsabile. 
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FIRST PART. 

ORIGINAL ARTICLES 


The Problem of Irrigation in the South of Italy and in Sicily 

by 

Oreste Bordiga 

Ordinary Professor of Rural Economy and Land Valuation 
at the Royal Higher School of Agriculture of Portia. 

The distribution of rainfall in the South of Italy and Sicily is character¬ 
ized by a very low precipitation during the summer, as is the case in the 
whole Mediterranean region, to which those countries belong. During the 
summer the Adriatic slope of Apulia, Lower Basilicata, the west of Calabria 
and almost the whole of Sicily register a rainfall not exceeding 50 mm. 
{2 inches), while for the rest of the country it is between 50 and 100 mm. 
(2and4inches). Throughout the whole region the small amount of rain that 
falls between April and the end of September takes the form of rare and 
violent showers. On the other hand, the autumn and winter months are 
very rainy, even cloudbursts occurring sometimes. 

Owing to the summer drought, farmers must by preference keep to 
autumn sown crops, such as wheat and other cereals, beans, and a few 
other plants, when they cannot plant vines, almonds, olives and other fruit 
trees which are less exacting than herbaceous plant as to moisture in the 
soil. Sowing spring hoed plants would mean almost certain failure, and thus 
farming in those regions is deprived of the advantage which hoed plants 
bring into a rotation; the production of forage and consequently of stable 
manure are considerably limited, whence even now, notwithstanding the 
extended use of leguminous leys with chemicals, bare fallows frequently 
become an absolute necessity in the cultivation of cereals. The dryness of 
the air and of the soil sometimes cause the above fertilizers to giye scanty 
or even negative results. 

From the above if will be dearly understood of what immense advantage 
to farming even a small amount of irrigation water is. The possession of 
6 or 8 inches, or at 009 to 28 poo cubic feet per acre, of water signifies the 
success of wheat and bean crops in the frequent years in which the drought 
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begins in spring and continues throughout the summer. It represents, 
further, the possibility of growing hoed crops instead of resorting to bare 
fallow, of getting a great deal more out of the poor permanent pastures, and 
of doubling the produce from grass leys. Even the vine, the olive and other 
fruit trees, which in some years suffer from the persistent summer drought, 
may be greatly benefited by a moderate irrigation, and their crop ensured. 

Irrigation in southern countries, assisted as itis by the higher tempera¬ 
ture, is much more efficient than under northern climates, and its effects 
are sometimes quite extraordinary. There are, for instance, irrigated mar¬ 
ket gardens in Campania which are rented at £ 12 10 s to £ 16 per 
acre, besides which all the expenses for irrigation are charged to the farmer. 
InCalabria and in Sicily a delivery of 13.2 gallons per minute, which is equi¬ 
valent to 530 000 to 565 000 cub. ft. in six months, is sufficient for cropping 
5 t° 7 % acres, which yield up to £ 240 income from the land, whence the 
geologist Comm. Baldacd was justified in saying that the above amount 
of water represented a profit of £120 a year. 

This explains also the high prices paid for water in the South of Italy, 
namdy % d, id, up to 1 % A per cubic metre, (35 cub. ft.), while in the 
North of Italy the managers of the Cavour Canals sell their water during 
the summer at less than a twentieth of a penny per cubic metre. It is evi¬ 
dent that in the South it is of capital importance to treasure up every drop 
of water flowing on the surface or hidden in the depths of the soil. In this 
direction a good deal has been done, but a great deal more remains to be 
accomplished, especially for the systematic and continuous utilization 
of the greater water supplies of the country, in spite of the great technical 
and economic difficulties due to the nature of the watercourses and to the 
surface features. 

The water courses, owing to the distribution of the rain as mentioned 
above, are generally of the nature of torrents: that is abundantlysupplied 
with water during the autumn and winter, to the extent of being some¬ 
times injurious, while in summer the amount of water conveyed sinks fre¬ 
quently to nothing. At the latter season only the Pescara, Sangro, Bifemo 
and a few other rivers of the Adriatic slope of the Abruzzi convey a certain 
amount of water. Apulia to the south of the Ofanto river, which is also 
almost dry in summer, has no visible water course, not even in winter, as 
the rainfall disappears immediately in the subsoil through the mass 
of limestone fissured in all directions which is the prevailing formation in 
that region. On the Mediterranean slope there are important streams in 
Campania, such as the Garigliano, the Voltumo, the Samoand theSele, 
some of which afford fairly good summer irrigation, but beyond the last 
of the above named rivers the features and hydrography of the country 
are very unfavourable to extensive irrigation works. 

Indeed from the Sele to the extreme south of Italy all the country is 
mountainous and therefore unsuitable to the economic collection and 
distribution of irrigation water. Along the sea shore from Paestum to 
Reggio and from Reggio to Metaponto on the Ionian Sea the slopes are very 
short, sometimes only six or nine miles in length, so that they are cut 
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up into an infinite number of very small catchment basins; the rainwater 
that falls on these is conveyed to the sea in a few days and sometines even 
in a few hours. The wanton deforestation begun some centuries ago, but 
carried out vigorously in the last century, renders this outflow of water more 
rapid and increases the difficulties of the problem. Sicily is in very similar 
conditions for the mountainous character of the country, the shortness 
of the slopes, and still more for the frightful bareness of the mountain sides. 

Neither in Sicily nor in the South of the peninsula, are there any high 
mountains which keep covered with snow throughout the year or even 
well on. into the summer, as is the case in the Alps, whose snow and ice feed 
the rivers of the Po valley. The greater part of the mountains of the south 
do not rise higher than 3300 to 5000 feet, and by the month of May they 
have lost all their snow. 

All this renders the problem of irrigation difficult to solve, even in the 
level plain s of the coast which would be much benefited by watering. Never¬ 
theless, it would be unjust not to recognise that wherever possible farm¬ 
ers have for some time done their best to utilize the greatest quantity 
of irrigation water. There are a great many irrigation works; the least 
numerous of them are open canals of a certain importance, the greatest 
number consisting of systems of raising or otherwise utilizing water from 
the subsoil. 

Some canals exist in Campania between Vesuvius and Nocera and 
between Salerno and Eboli. The remains of ancient works bear witness 
that the cities of Magna Grecia and the Romans had excavated important 
canals; thus those of Sybaris were considered works of considerable Utility 
and of great beauty. It is certain that the rivers rising in the mountains 
of the South, which in those days were covered with forests, were richer in 
water than they are at present, whence it was easier to feed canals (1). 

•While canals are rather rare, there are great numbers of irrigations 
on a small scale in which the water is raised from the subsoil or from water¬ 
courses. There is no region without some of these, and Campania is spe¬ 
cially well supplied with them in the rich belt betwer Capua and the Sde. 
They are numerous also in the provinces of Bari and Eecce, especially 
along the coast; here the water is utilized notwithstanding its relatively 
high brackishness. Water-raising installations of considerable magnitude 
are met with in Calabria in the neighbourhood of Reggio, and in the ter- 


(1) At Venafro in the upper Volturno valley a tablet was discovered, the so-called 
“ Aquarian Table ” which was the regulation for the use, by an association, of the irriga¬ 
tion water derived from that river. Iyenorxnant, in his works La Grande Grice and A trovers 
VApuHe et la Lucanie , cites tents and inscriptions, and mentions remains which prove the 
existence of canals and irrigation at the time of the Greek colonies in Southern Italy. 

Angelo Mosso, in his work Vita Modema degli Italiani , describes the ancient water 
works of Syracuse, where at present there is hardly water enough for drinking purposes, 
and comes to the conclusion that Syracuse, owing to the neighbouring mountains bring 
covered by forests, had then more water than the best supplied largfe cities of the present 
time. 
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ritories of Messina and Palermo. They possess steam pumping plant 
and raise water from wells 65 to 85 feet and more deep. Sicily has besides 
an admirable system of irrigation with water from the Simetus in the plain 
of Catania and in the plain of Terranova on the south coast. 

The machinery with which water is raised consists mostly of norias, 
water wheels with chains of buckets of primitive construction, often 
with wooden gearing and esparto ropes, with which often barely one third 
of the animal power employed is utilized. Where the water is not far below 
the surface of the ground see-saw buckets are used, or winches with leather 
or wooden buckets which remind one of the systems used by the Arabs 
along the Nile. Recently, especially in the neighbourhood of Naples, 
pumps with electric motors have been introduced ; they permit the economic 
utilization of water from wells which would be too deep for the usual norias. 

With the above means, raising water is always a very costly process ; 
the bestnorias over wells 16,33 or 40 feet deep supplywater atabout 1 y^d, 
2% d or 3 d per 100 cubic feet. At the same prices water is sold in the 
neighbourhood of Palermo by large steam pumping installations ; in the 
territory of Messina, where the ingenious system of underground dams 
and filtering galleries prevails, the price reaches 4 % & P er 100 cub. ft. 

In that district, as in Calabria, the mountain slopes are very short 
and steep and the torrents which descend along them have excavated very 
deep beds in the prevailing crystalline rocks. These beds have since been 
partly filled up with coarse and incoherent material carried down by the 
water, which even when it is perennial percolates through the loose material 
and flows hidden from sight on the bed-rock under the rubble. Tong ago 
the farmers learned to dam these underground streams by means of barrages 
resting on the bed-rock, which cause the water to rise against them and to 
flow into galleries exacavated just above the base of the dam and provided 
with apertures to receive the water. These galleries lead first to under¬ 
ground conduits and then to open channels which convey the water to 
irrigate the soil; thus even steep slopes, which have been, turned at great 
expense into terraces sustained by the usual masonry or dry stone walls, 
can receive irrigation. 

Such works are to be found in Calabria about Reggio, in the district 
of Palermo and in other parts of Sicily. Many of them are of recent con¬ 
struction in spite of their heavy cost, which does not allow them to supply 
water at less than 3 d or 4 % d per 100 cub. ft. Several of these works supply 
drinking water to inhabited centres. 

From the foregoing it is seen that in the provinces of Southern Italy 
and of the islands there is a great prevalence of small and very small irri¬ 
gation works, the greater proportion of which raise water from the subsoil 
at a price that only the high productivity of the irrigated crops allows to 
be paid without working at a loss. 

The State has always endeavoured to further irrigation throughout 
the whole country, but it has bestowed most care on the valley of the Po, 
which possesses ixj, the installations of Piedmont and of Tombardy examples 
of irrigation works unique in the world. Several causes favoured the 



IRRIGATION IN SOUTHERN ITALY AND SICILY 


83I 


spread of irrigation in those provinces, especially the facility with which 
associations of landowners were formed for the construction of the minor 
works intended to receive the water from the main canals excavated by 
the previous Governments and by the present one. Considering the 
benefits which these associations had conferred upon that part of the 
country for centuries, it was thought advisable to favour the constitution 
of similar associations in the South of Italy, but the attempt failed com¬ 
pletely on account of the lack of tradition of such organizations and of 
the habit of free initiative. 

haws on the matter were enacted in 1873 and 1886, while the law of 
1882 promoted associations for reclaiming lands. Irrigation associations 
receive yearly subsidies amounting respectively to 3, 2 and 1 per cent, 
of the capital spent during the 1st, 2nd and 3rd decade from the execution 
of the work. These grants were, however, subordinate to the condition 
that at least 106 cub. ft. of water per second should be conveyed. With 
quantities of water not inferior to 10.6 cub. ft. and in exceptional cases to 
2.6 cub. ft., this subsidy was reduced to two-thirds of the above. Thus the 
south of Italy and the islands, in which small irrigation works necessarily 
prevail, were excluded from the benefits of the law, and notwithstanding 
all the fiscal concessions offered to new associations, it was not possible 
to constitute a angle one, though here and there good private initiative 
was not wanting. 

The State realized then that a different plan should be followed, and 
that in the first place it was recessary, in order to provide the greater part 
of the South of Italy and the islands with water, to study the possibility 
of storing the surplus winter water of the rivers by means of dams. Hence 
in 1884 for some of the rivers preliminary surveys were made with the in¬ 
tention of enacting new laws in the matter. Financial difficulties, however, 
did not allow the realisation of these projects, and it was only by the law 
of August 2, 1897, for Sardinia that funds were voted for the creation of 
artificial reservoirs; some of these are in course of construction. (1). 

At the same time the Ministry of Agriculture began collecting materials 
for the study of the hydrography of Italy. A special office was opened for 
the purpose, at first under the management of Sig. Zoppi, C. E., and now 
of Cav. E. Perrone. It published the hydrographical map of the kingdom, 
in which the most important features are shown (catchment basins, volumes 
of streams, water works, canals, irrigated and irrigable lands, etc.). An 
abundant series of memoirs accompanies this map and contains the results 
of the investigations of the office on the measurement of the volumes of 
streams, and on the hydrographical and irrigation condition of the various 
regions. These memoirs have been, and still are, very useful to those 
persons who intend to divert water for agricultural or industrial purposes. 


(1) Whilst this is in the press the Government has presented to Parliament a hill for 
the construction of artificial reseryoirs in Sardinia and Calabria, with the object of sup¬ 
plying water for irrigation and for motive power. 
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For the solution of the irrigation problem, what was still wanting was 
a complete review of all the water resources of the country and of the means 
and convenience of utilizing them. In 1910 therefore, on the proposal of the 
Parliamentary Commission of Enquiry into the conditions of the peasantry 
iu the South of Italy and Sicily, a special law was passed for the appointment 
of a Royal Commission —to which the writer belongs — to study the sub¬ 
ject. It was agreed that the Commission should begin its work in Apttlia, 
where disastrous droughts are frequent. One of the most memorable 
ones was that of 1908, during which drinking water had to be conveyed 
by railway. 

The above-mentioned Commission, under the presidency of Count 
Guisso, began immediately to enquire into the hydrographical conditions 
of the three provinces of Apulia (Foggia, Bari and Lecce), taking stock 
of their water resources, both latent and visible, and commencing to examine 
the question of reservoirs for that region. A few months after its appoint¬ 
ment on June 30, 1911, the Commission presented its first report to Par¬ 
liament ; in this, after a general review of the problem of irrigation in the 
South of Italy, it communicated the results of the first enquiries made in 
Apulia by a special committee audits opinion on the feasibility of constructing 
reservoirs. The committee had visited the valleys of the Ofanto, of some 
, of its tributaries, of the Forbore and the principal coast sources of the pro¬ 
vince of Lecce (« heel of Italy »), and had come to the conclusion that exten¬ 
sive irrigation was possible. The report discussed also the possibility of 
making use of the surplus water of the Apulian aqueduct, which, starting 
from the sources of the Sele on the Mediterranean slope, conveys through 
1x2 miles of main covered aqueduct the water that the inhabitants of 
Apulia require. When the regular distribution of this water is made, the 
waste and sewage water from the inhabited centres will also be available 
for irrigating and fertilizing. This very complex problem has also been 
studied by a special commission appointed by the Ministry of Public 
Works. (2). 

The Royal Commission proposed to the Minister to present a new law 
authorising the State to grant up to six-tenths of the cost of the work re¬ 
quired by the small irrigation schemes of Southern and Central Italy which 
were debarred from availing themselves of the law of 1886. The Mi¬ 
nister of Agriculture, Prof. Nitti, has recently renewed the assurance that 
he would present a bill on the subject, the conditions of the country not 
having permitted it to be done before now. 

The commission will shortly present a second report, now being printed, 
containing detailed reports on the following subjects : 


(«) Unfortunately, little or nothing has been done in this direction in the South of 
Xt&ly. The city of Naples itself, which has constructed a splendid system of sewers at 
the cost of upwards of £800 000, allows 11.8 cub. ft per second of sewage water collected 
by the above system to run to waste into the sea, below Cuma, instead of using it for 
the benefit of the adjoining country. 
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1) . Construction of a large reservoir on the Fortore river in the pro¬ 
vince of Foggia for the storage of about 7 000 000 000 cub, ft. of water for 
the irrigation of 100 to 125 thousand acres of the plain of Apulia between 
Mount Gaigano and the Apennines. The extent of land benefited by the 
irrigation might even attain 173 000 acres with the help of a derivation 
into the basin of the Biferno by means of a tunnel through the hills which 
separate the two valleys. 

2) . Examination of other proposed reservoirs on the Locone and 
Reudina, tributaries of the Ofanto, and on some rivers of the Basilicata. 

3) . Study of the problem of raising water from the coast sources of 
the Lecce district for the irrigation of the higher-lying plateaus. 

4) . Report on experiments on the use of brackish water (containing 
almost 7 per 1000) in irrigation, conducted by Prof. Celso Ulpiani of the 
Higher School of Agriculture at Portici and by the writer. The experi¬ 
ments are being continued. 

5) . Report on the work done in Liguria by a special commission, 
on minor matters and on the programme for the uext years. 

In the latter is included an examination of the conditions of the dis¬ 
tricts most in need of water for irrigation, among which Sicily receives 
special attention ; in it detailed investigations will be made. 

Thus the problem of irrigation in the South of Italy seems to be about 
to be Solved in the best way that the conditions of soil and of climate allow. 

Lastly, irrigation in the southern districts may find much assistance by 
a wide use of the so-called "serbatoi a corona H . These are artificial re¬ 
servoirs for rainwater or for the water of temporary streams, made by 
enclosing a semicircular space at the base of the hills or in the hollows 
between them by embankments not exceeding 33 to 40 ft.in height. Thus 
about 3 500 000 to 7 000 000 cub. ft. of water, and exceptionally 17 500 000 
cub. ft., can be stored; at the rate of 56 000 to 70 000 cub. ft. pet acre 
this allows fairly large extents of land to be irrigated. The provinces of 
Parma and Piacenza possess a good number of such reservoirs at the foot 
of the hills alongthe Apennines, where the prevailing day formations supply 
an excellent material for the embankments. The Hon. Raineri, as President 
of the “ Federarione Italiana dei Consorzi Agrari " (Italian Federation of 
Agricultural Cooperative Assodations), has published a work on such 
reservoirs constructed in that region up to 1904, which may be consulted 
toadvantagebythosewhowishtohaveaclear idea of an easy and economic 
way of storing water for irrigation. 
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and irrigation schemes. 


The Swedish Institute 

for the Improvement of Field Crops at SvaI5f 

by 

N. Hjaijssar Nilsson, 

Hoad of the Stialtif Institute, 

The foundation of the Svalol Station was due entirely to private ini¬ 
tiative, in fact to the fe.rm.ers themselves. Its aim was to supply Swedish 
agriculture with improved and new seed. The realization and development 
of the original project have up to the present remained under agricultural 
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direction, though the bulk of the necessary funds is now supplied by the 
public. 

The natural consequence has been that the first and sole object of 
the undertaking is to achieve practical results. For this reason, it has 
only been in special cases that scientific experiments have been carried out, 
and then only on subjects directly connected with questions of practice. 
All the same, it was happily seen from the beginning that only expert 
botanists could direct the variation and genesis of new forms into the 
required channels, that is to say lead them up to the creation of real 
cultural varieties adapted to their country and of high yielding capacity. 
It was also understood that the work must be strictly specialised, and 
concentrated on this one point: such subjects as teaching, compara¬ 
tive trials, and commercial analyses, which are often such a severe 
burden on the programme and staff of Experiment Stations elsewhere, 
were foreign to this particular line, and must be set aside. 

It is to this free organization, to the carefully adapted programme, to 
the intimate contact with farming practice and farmers, combined with 
the use of the best methods and resources of Science, that one must look 
for the explanation of the fact that a humble provincial institution of such 
a comparatively poor country as Sweden, with a rather unfavourable 
climate, has been able to contribute to the reorganization and development 
of the improvement of cultivated plants to such a remarkable extent as 
the results of the last quarter of a century show. Another cause of suc¬ 
cess is undoubtedly its purely agricultural organization. 

The question of seed supply had already been long prominent among 
Swedish farmers when M. B. Welinder, a young landowner at Svalof, as¬ 
sisted by Baron Gyllenkrook and various other farmers in the province, 
founded in 1886 a local society for seed improvement. In a short time it 
excited so much interest throughout the country that it rapidly extended 
to form the Society for the Improvement of Agricultural Plants in Sweden 
( ff Sveriges Utsadesforening ”). One after another, all the Swedish Agri¬ 
cultural Associations, even the most northerly ones, sent in subscriptions, 
and lastly the State also made a grant. At the same time some thousand 
members from all over the country gave their financial and moral support. 

The undertaking was annexed to a free association of fanners, so as to 
have their direct interest in the work going on, as well as their regular sub¬ 
scriptions. There are two classes of members : life members, who pay about 
£5 iis once for all; and annual members, who pay 5$ 6 d a year. A com¬ 
mittee of seven members — farmers and others —acts as executive, finance 
committee, etc.; three of these are elected by the Society itself, three by 
the delegates of the Agricultural Associations who form a consulting coutfcSl, 
and one by the State. The Society publishes a periodical ReVie#, as well 
as special leaflets as required. By giving advice, making expert judgments, 
directing local comparative trials and special seed shows, examining local 
varieties, and other such work, the Society endeavours to carry irftt as far 
as possible the task which it ka£ set itself, namely of bringing about a 
general improvement in the growing of crbps in the country. 
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The funds required for carrying on the work come from various sources 
The members' annual subscriptions give an average of about £147; the Agri¬ 
cultural Associations have given about £885 a year, latterly ra liter more; 
the State gave £833 a year from 1890 to 1905, and since then has given 
£2 222. At present, there is a proposal under consideration for raising 
the State grant to £4 444; this would in dude the subscriptions from the 
Agricultural Assotiations, who would withdraw their support. The sale 
of new varieties (which will be referred to later) has brought in to the Sodety 
a steadily increasing profit; in the period 1901-06 it averaged nearly £290 
a year, and has now reached £2440. Thus the income of the Sodety 
for 1913 is about £6 000. Out of the subscriptions of the life members 
(totalling some £2 000), a fund was set apart for buildings ; these were also 
liberally endowed by friends of agriculture, showing what great interest 
has been aroused by the undertaking : the total endowment is now £15 275. 

The Society has now a large and well-equipped establishment, compris¬ 
ing two buildings for laboratories, a building for seed preparation, a small 
farm and a dwelling-house. The land is 40 acres, of which 25 are reserved 
for special plots and for increasing the seed-supply. All the same, it has 
been found necessary to grow the greater number of the trial crops — the 
real experimental plots — on the large estate adjoining, so as to give the 
various cereals (together occupying 30 acres) their proper place in the 
rotation ; this has been found absolutely essential for normal development. 

History of the development of the methods of work . — The starting-point 
of the work was naturally methodical selection, which was accepted and 
adopted everywhere at that time, in accordance with Darwin's theory, still 
considered capable of resolving the problem of the formation of species in 
nature. A treatise on these ideas, characteristic of the epoch, was published 
by K. Riimker in Berlin in 1889, under the title of “ GefreidezUchtung 
this was considered from 1890 to 1910 as a classical summary of the experi¬ 
ments on the improvement of agricultural plants. It must suffice to say 
that it was believed that the continued and methodical selection of plants 
showing some common quality or tendency, would lead to the creation of 
a new and constant form containing this desired quality as a distinctive 
and hereditary character. 

It was not till ten years later that a serious criticism of these ideas was 
made by Hugo de Vries in his work ” Die Mutationstheorie " (1st. Ed., 
Leipzig, 1901); he threw considerable doubt on the view that the advances 
already made in plant improvement had been really obtained by this means, 
and illustrated its insufficiency from theoretical considerations as well as 
by reference to his own experiments. It so happened that the new method 
of work which he wished to substitute for the old had already been carried 
out at Svalof for ten years ; this was shown by the hundreds of truly new 
varieties produced there by the new method. Let us now go into the de¬ 
tails of this development at Svalof. 

It was not without careful criticism that Von Neergaard, the first 
scientific director of Svalof, based his work on methodical selection. In 
particular, he endeavoured to simplify and bring under more natural agri- 
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cultural conditions the growing of the trial crops, which had previously 
been given forcing treatment; also to replace approximate estimation 
of the qualities of the plants by numerical determinations of weight, bulk, 
number and size. For this purpose he inverted several new instruments 
and introduced new methods of research. In. this way it became possible 
to control the ultimate variations and their relative stability. Methodical 
selection was thus made the subject of scientific criticism for the first time. 

In 1890, when I took over the direction of the work, I had to get out 
as soon as possible a general summary of the observations for the subscri¬ 
bers. In spite of the extent and intensity of the later selection work, this 
report did not show the results which we had considered we could expect. 
Five years of rigorous and continuous selection had given only a relative 
uniformity, and no distinctive or stable new variety character could be re¬ 
ported. But the most obvious thing was that “ elite ” varieties, when 
left to themselves for a year or two, fell back into the mixed condition of 
the original varieties. The demand of Swedish farmers for better, and 
above all stable, varieties could eviden tly not be met in this way. The only 
course was to look for another method, based on, firmer scientific founda¬ 
tions. This was the rather hopeless state of affairs at the beginning 
of 1891. 

By the summer of 1893, however, the difficulties had already been over¬ 
come: by then anew method was in practice at Svalof, promising the certain 
accomplishment of the aims which the Society had set itself. In my second 
year at Svalof (1889), my botanical instinct had led me to pay careful 
attention to all sorts of curious forms which occurred among the old cul¬ 
tivated varieties. Would it not be possible, I thought to myself, to produce 
by growing these, new varieties as good as those at which the slow and sys¬ 
tematic improvement of the original varieties was aiming ? 

The work was begun forthwith. Preparatory experiments in 1890 
with 30 different types of spring wheat and vetches, continued the follow¬ 
ing year with 291 types, gave unsatisfactory results ; so in 1892 I brought 
the number up to 1000, comprising all the crops then under investigation : 
wheat, barley, oats, peas and vetches. At first the result seemed rather 
discouraging, but all the same I observed here and there certain winter 
wheats which at once opened to me fresh perspectives. Although only 
about 5 per cent, of the total number, they showed characteristic and uni¬ 
form types, different from anything we had seen in our crops ; it was evi¬ 
dent that their value was utterly different from that of the rest. On refer¬ 
ring to the registers of the origin, treatment, etc., of the seed with which 
these plots had been sown., we saw that each of these plots had come 
from a single ear, or (what comes to the same thing) from a single plant. 
This directed our attention to the importance of the individual in improve¬ 
ment work. This was for us quite a new idea, and from the scientific 
point of view inspired us with eager hopes. 

To get a definite solution of the question, we made a general field 
trial, in 1893, of separate plots derived from characteristic individuals 
<(2 000 different numbers). The result was most convincing: it left no doubt 
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that the only true point of departure for fixing the types found in the pre¬ 
vious work would be the individual plant, and also that the only unit to 
be reckoned with would be the complete living plant, not (as had been con¬ 
sidered previously) its parts, such as ear, spikelet, grain, to which different 
hereditary tendencies had been attributed. 

The Svaldf improvement method . — On this new basis, the problem of 
improvement bears a completely fresh aspect, and one gets glimpses {we 
did not realize it at all at the time) of a long perspective of work along this 
line. We had confirmation of this as soon as the work had been carried on 
on the new principle for a short time. 

firstly we succeeded in showing that most of our material contained 
a host of independent forms, with highly divergent qualities and very 
varied value in farming practice. By separate culture starting from a 
single plant (pedigree culture), which is very easy to control, we also found 
that the majority of these forms were stable, only rare cases of segregation, 
like the results of crosses, occurring. Thus, instead of being unable to 
produce a single truly stable form, we can now create any number of new 
and constant varieties suitable for growing. 

Following the old selection in mass and the methodical line of work 
was really equivalent to depending on chance, so that no-one knew how 
or when uniformity, of such paramount importance, would be reached, or 
even if it would ever be reached at all. But starting, as we do now, with 
pedigree cultures, all fear of being held up by insurmountable variability is 
avoided. The varieties are already in existence and fixed at the beginning 
of the work; the difficulty remaining is to learn to know them and appre¬ 
ciate their value properly. Thus the chief and only decisive work does 
not come till after the fixation of the already existing variety. 

The long series of selection operations which previously had to be made 
year after year on thousands of plants and their various parts (the whole 
plant, different culms and ears, spikelets and individual grains) has be¬ 
come superfluous now that the whole plant is the unit dealt with, in 
comparison with all the other individuals of the same generation. The 
various instruments, which were till then necessary in the research work, 
have been set aside as museum objects, to be used at most for certain 
control examinations (i). Instead, the experiment field has become the 
centre of the estimation work. 

Pedigree culture has, however, been of only secondary importance 
in the work at Svalof; it has been used as a preparatory and practicable 
auxiliary for the classification of the material to be used. The chief in¬ 
terest, as well as the fundamental work, is concerned with the subsequent 
examination of these innumerable fixed minor species, to find what charac¬ 
ters they contain which are of importance in practice. 

. The decisive characters in each species occur in enormous numbers, 
and in the allied forms present an extraordinarily abundant series of corn¬ 
er) The followers of the Svaldf method in other countries do not seem yet to have 
reached these consequences of individual improvement, a fact which should be noted. 
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hinations; for this reason the comparative estimation becomes a very dif¬ 
ficult matter, especially seeing the work must start from as large and varied 
a series of forms as possible, so as to have the best chance of finding the 
best. Since the date mentioned, the greater part of the work at Svalof 
has been devoted to these problems. 

A beginning was made by dividing the work among the different com¬ 
petent members of the staff, each one taking over a section confined to one 
or two species. Then, by making a careful study of his own material, with 
rigorous investigation and field trials, each member came to perfect him¬ 
self in his special branch, and trained his eye firstly to distinguish the dif¬ 
ferent forms and secordly to judge the relative value of the characters 
existing. 

The fact that we have generally been able to draw up natural classi¬ 
fications, in which strictly morphological characters indicate the absence 
or presence of certain properties determing the practical value, has been an 
inestimable advantage. This allows us, even in the first search for parent 
plants, to advance a little in some desired direction. 

For the final and only decisive estimation, namely that of the agricul¬ 
tural value, it has been, necessary to have recourse to field trials. The fact 
that our Institute, owing to its intimate relation with farmers, has wholly 
agricultural organization and equipment, has been a great help. The 
practical value of the hereditary qualities of the numerous new forms has 
been determined at Svalof exclusively by growing the descendants of Site 
parent plants under field conditions. To arrive at this practical value 
normally requires cultivation and severe criticism carried out over a long 
series of years. 

Naturally many practical arrangements have been required in. carry¬ 
ing out all these processes with the exactness and order indispensable in 
dealing with material comprising thousands of forms each year (In 19x2 
there were over 9 500 numbers on the trial plots). Special geneaological 
tables (suitable for the classification of fixed species) were drawn up, with 
numbers referring to parallel geneaological collections, as well as to the 
trial plots, the registers and the tables. 

The order of work was fixed in its general lin.es in a few years ; thus it 
was shown for the first time at the General Swedish Agricultural Show 
in 1896, by several hundred new an.d stable varieties, already compared 
with one another. 

By the great variety of constant forms thus shown to exist in our 
material, the improvement of field crops was built on a much wider basis 
than with the old method, which could only deal with a few specially good 
varieties. The possibility of producing valuable novelties was thereby 
greatly increased, as the available character* were very diverse, compris¬ 
ing also date of ripening, resistance to winter and to diseases, etc., all qual¬ 
ities of great practical value, but previously beyond the reach of improve¬ 
ment work. 

These forms, regarded as agricultural varieties, are of a stability which 
considerably prolongs and widens their use, as they do not need frequent 


840 


NH^SSOX 


renewal by the purchase of fresh seed. Their stability embraces a number 
of characters and qualities whose transmission could not be reckoned on 
before. As this stability affects all the plants, at any rate m the first few 
generations, the hereditary peculiarities become more obvious in the vari¬ 
ety in question than in others, a circumstance which greatly facilitates 
estimation and control. 

We may now enquire into the nature of all these minor species which 
have allowed the division of the old material into new and independent 
forms. Do they come from mutations, or from spontaneous crosses, or 
from both together ? That mutations appear from time to time in our 
crops has been observed also at Svalof. Further, it has been found that 
spontaneous cross-fertilization is much more frequent than was imagined. 
But it must not be supposed that the origin of the forms can be ascertained 
for certain in every case : indeed, this hardly matters for practical work, 
as for this it is enough to know that these forms exist, hi any case it 
should be noted that the final results of these two different types of origin 
are of the same nature, in that they induce in each group of forms a multi¬ 
tude of systematic units, distinguished among themselves chiefly by the 
varying combinations of a certain, and often very small, number of charac¬ 
ters. They are all what have been termed “ minor species ”, or “ elemen¬ 
tary species M. Johannsen, who later made a thorough study of them, 
refers to them as u pure lines here we have, for practical reasons, kept 
to the English word u pedigree. " 

Although our first experiments on this subject dealt with autogamous 
species (wheat, barley, oats, peas, vetches), our later experience with rye, 
clover, forage grasses, beets, etc., brought us to the conclusion that in aUo- 
gamous plants there exist analogous independent minor species. In these 
plants, however, they naturally do not show uniformity immediately they 
are isolated. They require systematic treatment for several years before 
they acquire a satisfactory degree of purity and stability, and this can 
never be as perfect as in autogamous species. But it has already been shown 
that these forms can be used to bring about the same practical results as the 
others. The extension now in progress at Svalof is chiefly intended to 
give scope for more intensive treatment of these groups, by fixation of 
varieties and practical testing. 

Crossing work ai Svaldf. — Another m e ans of producing new forms of 
field crops is artificial crossing. About 1895 we were so much occupied 
with testing the value of all the forms obtained by the examination of the 
old varieties that we had no chance of taking up this question seriously. 
The extensive crossing experiments which we made a few years later did 
not give encouraging results. All the same, the winter wheat Svalof Extra 
Squarehead H, eventually so famous, came from this first series of crosses. 

As we accumulated rich assortments of well tried new varieties, charac¬ 
teristic and stable, each with some special quality of practical value, it 
was natural that we should try to establish other and better combinations 
of these qualities by systematic and careful crossing. This was under¬ 
taken from 1900 on. 
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Since Menders researches, of such fundamental importance for cross¬ 
ing in general, have come to light, the work in this direction at Svalof 
has been greatly enlarged. In particular, Dr. Nilsson-Ehle's researches 
on wheat and oats have furnished remarkable contributions to the study of 
phenomena of this rature. The new light furnished on these problems 
of variation and heredity has been of considerable value for the improve¬ 
ment. It seems that at last Sweden is in a position to produce agricultural 
material for use in more nothem latitudes ; such varieties will combire 
general good qualities with strong winter-resistance or marked rapidity of 
ripening. 

Further, the application of this method, which has been very much 
used at Svalof, has shown that the combination and segregation of qualities 
among the products of crosses is normally so complicated as to render very 
illusory the idea of reaching good results by theoretical speculations. But 
this is a difficulty that must be put up with, as crossing offers so many 
chances, even if they are rather vague, of results which cannot be had in 
any other way. 

In any case, the crossing which we do at Svalof with our already fixed 
varieties, is to be considered primarily as a supplement to the older method, 
not as a substitute for it. All crossing work demands as a starting point 
pure and stable material of well-known properties, so that the first thing 
is to prepare such material. In the same way the subsequent development 
of the process of crossing depends on the continuous creatior of new and 
better material. Consequently, for the production of the two groups of 
material required, our method must be used, as it is the best and most 
effective for seeking out the most valuable and constant types in the old 
mixed varieties. It should also be remarked that selection among the 
highly variable descendants of a cross is practically exactly like the old 
Svalof method. 

For a large and important part of the material dealt with, such as 
forage and root crops, the time for crossing is still in the distant future. 

Extent and successive development of the work. — The crops dealt with 
at Svalof from the beginning are winter and spring wheat, rye, barley, 
and oats ; peas ard vetches were started in 1889. Oats, however, were 
not subjected to very inter si ve woik till the adoption of the new method 
in 1893, and rye not till 1900. It is true that the programme induded the 
other agricultural plants, but no attention was given to these till further 
funds were forthcoming; it was thus not till 1905, when the Government 
allotted £1400, that it was possible to begin work on forage grasses, clover 
and potatoes. Root crops will not leceive systematic improvement on 
the Svalof method till after the coming rearrangement of the finance* to 
Which we have already referred. It is true that some work has already 
been done on them, but only by the simplest pedigree method, with selec¬ 
tion in bulk. The time is now approaching when all agricultural plants 
will be dealt with by our Institute. 

As mentioned above, the intensive study of details which the new me¬ 
thod involved, led to a distribution of the material in which each specialist 
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received a separate section of work. Thus oats and wheat were undertaken 
by me from 1890 to 1910, and since then have been under the charge of Dr. 
H. Mlsson-Ehle. Barley was under M. P. Bolin from 1892 to 1896; he 
was succeeded by Dr. H. Tedin, who has also had charge of the legumi¬ 
nous plants since 1892. M. J. Wallden had rye from 1901 to 1904; then he 
was joined by M. E. Tjung, who has had sole charge since 1908. M. Fr. 
I/ttndberg has had potatoes since 1905 ; forage crops were taken by me in 
1904, but in 1907 were handed over to Dr. H. Witte, who at the same time 
undertook clover; root crops have been under M. J. Karlsson and others 
since 1907. M. Wallden has directed the work of control and germination 
testing since 1892. 

It is evident that the final results of our work can be of practical value 
only under corditions similar to those in which it was undertaken, and 
should not be expected to be of value for very different soils and cli¬ 
mates. 3 h a country of the size of Sweden, which extends over 13 0 40* of 
latitude, that is to say a north-and-south distance as great as from the south 
coast of Sweden to Rome, it is evident that this rule necessitates a series 
of trial crops in the different parts of the country. After producing at our 
Institute, situated in Southern Sweden, a good many varieties believed to 
be suitable for the centre of the country, we had every year to establish 
a number of such local trials. We soon found it necessary to have special 
branch stations, so as to Undertake more detailed research, and to ensure 
proper control of the distant trials. We already have two such stations: 
one established in 1894 in Central Sweden (near IJpsala), and the other near 
the Arctic Circle at Lulea ; the latter is especially concerned with forage 
crops. Owing to the present state of the work, we are intending to estab¬ 
lish several more in the more important agricultural provinces. 

Commercial collaboration. — Most of the men who had founded the Ex¬ 
periment Station, joined in 1891 to form the Swedish General Seed Company; 
this organization undertakes to look after the new varieties belonging to 
the Society as they are produced, and to increase them and put them on 
the market, the whole being under the supervision and control of the So¬ 
ciety. This commercial enterprise was at the outset confronted by many 
difficulties. But since the beginning of the present century, with the in¬ 
crease in number of the new varieties, it has shown continuous growth 
in importance and extent, so that it now has a very firm foothold and is a 
great help to the parent institution. 

There are thus really two distinct organizations at Svalof, completing 
one another perfectly in the work for the common end. This is why they 
are often confused abroad under the general name of Svalof Institute, 
though they are perfectly distinct in both administration and finance. 
The Company has purchased an estate next the Society's land, containing 
some 1500 acres of first class fields, where most of the field trials of the 
Society are carried out. There are also special stores built on this pro¬ 
perty. The Company also possesses two well-equipped brandies in Central 
Sweden. 
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The detailed distribution of the work and the contracts between the 
two organizations were approved by the Government in 1909, and are under 
its supervision. According to this arrangement the Company takes the 
new varieties as soon as they are ready, generally in amounts of only some 
220 lbs.; they are then increased on the land already mentioned, under the 
direction of the specialists. The subsequent crops on a large scale, which 
naturally have to be carried out on the farms of proprietors in the different 
provinces, are also under the same expert inspection. 

Not only the small Site progeny, but also the larger crops, are examined 
and approved by the Society when sent to the store ; the Society also di¬ 
rects the cleaning ar.d sorting, makes an exact analysis of each lot, puts its 
seal on the sacks ar.d sees to the final dispatching, so that the purchaser 
receives each lot with a sufficient guarantee of its quality. 

The varieties already handed over to the Compary remain under the 
observation of the Society, so that new lines, fresh blood in fact, may be 
introduced into the Company's strains as soon as required. In this way 
the Society remains always responsible for the purity of the varieties 
on sale. 

In return for these privileges the Society receives from the Company 
a certain annual sum, at present exceeding £2 200. Further the Company 
has, under certain conditions, to hand over to the Society part of the sur¬ 
plus profit. As the members receive only a limited dividend, it may be 
said that the Company also works exclusively for the public interest. 

Svalof products abroad . — It is evident that varieties selected and val¬ 
ued under a climate as northern and distinctive as ours can only be used 
to a very limited extent in countries with very different climates. But tak¬ 
ing into account only the part of Europe north of the Alps, and leaving 
out the extremely continental climate of Central Russia and parts of Aus¬ 
tria and Hungary, it seems that a good number of our varieties are suited 
to the conditions of other countries. Indeed they have alieady spread 
over no inconsiderable area. It has happened that certain early ripen¬ 
ing varieties, such as Har.uschen barley and Culdregn oats, have unex¬ 
pectedly adapted themselves to very extreme conditions. Thus, to give 
a few examples, the new varieties of oats are much grown and appreciated 
especially in Russia. Most of our varieties are much grown in Germany, 
Denmark and Holland, and in the last few years have been taken up in 
England. In France the malting barleys are especially appreciated, but 
also the oats. In Canada and the United States a good many varieties are 
grown, but all limited to certain special regions. Further, isolated trials 
have been made almost all over the civilised world, under the most diverse 
conditions, with very varying results, as was foreseen. 
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Improvement of Wheat and Oats at Svaldf 

by 

H. Nii,sson-Ehie. 

Since 1900 the writer of this paper has been conducting the work of 
plant breeding in the Wheat and Oats Section at Svalof; he has published 
a series of memoirs and notes, some theoretical, others practical, on the sub¬ 
ject. In the “ Beitrage zur Pflanzenzucht III ” the writer gives a resume 
of his work on winter wheat. A similar summary, in German, of the work 
accomplished on oats, with complete bibliography, is in course of prepara¬ 
tion. 

The present article proposes to give the most important results of 
all this work. The chief object aimed at during these twelve years has 
been to provide farmers with improved varieties. Secondarily, so far as 
time permitted, an endeavour has been made to develop further the prin¬ 
ciples and methods of practical breeding, by giving in a series of publica¬ 
tions, partly of a purely theoretical nature, information on the bases of 
breeding, variation and heredity. 

Practical breeding has resulted in a series of new varieties which have 
been handed over to practical farming, but only such varieties were dis¬ 
tributed which iu practical experiments yielded a heavier crop than those 
previously grown or otherwise revealed themselves superior. 

These improved varieties were selected only according to yield and to 
direct valuation of their good qualities, and not according to an indirect 
opinion based upon a supposed correlation. An increase in the number of 
varieties grown in Sweden was vigorously avoided : the new varieties were 
so distributed as to replace the varieties previously grown, and no greater 
number of varieties were produced than those required by the very various 
climatic and other conditions obtaining in Sweden. The most important 
new varieties launched between 1900 and 1912 are : among winter wheats. 
Extra Squarehead II (1909) (1} and Sun wheat (1911) for the South of Swe¬ 
den, and Poodle wheat for Central Sweden ; among oats Conqueror (1908) for 
the white oat districts of the South of Sweden and Black Bell II (1909) for 
the black oat districts of Central Sweden. All these varieties spread 
widely during the succeeding years, not only in Sweden, but to a certain 
extent in neighbouring countries also, and have retained their position in 
practical farming. Besides the above, some few varieties adapted to more 
special conditions were distributed (Fyris oats and others). 


(1) The date in brackets is that of the year in which the varieties were first placed 
upon the market and mostly in great quantities. 
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The new varieties have replaced the older ones : Extra-Squarehead II 
has completely replaced Extra-Squarehead I, the yield of which was con¬ 
siderably inferior (about 15 percent); the Grenadier variety is also destined 
to disappear gradually. As for oats, the varieties Hvitling and White Prob- 
steier, as well as Black Bell I formerly bred at Svalof, have been withdrawn 
and they are no longer sold at Svalof. Thus an increase in the number of vari¬ 
eties has not taken place. A few other varieties whrich show further im¬ 
provement in certain directions have been given out to be grown on a large 
scale and will within a very few years be placed on the market; thus among 
oats, Crown and an early cross for the North of Sweden, and among wheats 
a very productive cross for South Sweden (0801;) and Thule for Central Swe¬ 
den. The multiplication of the most recent crosses, which represent the 
highest mark at present attained in improvement, is being earned out. 

The above new varieties have been obtained partly by selection fiom 
native cereals ard paitly—during the last few years principally—by cros¬ 
sing. By mutation, on the other hand, no new improved variety has been 
obtained. The artificial crosses were made with the object of combining in 
the best manner the principal valuable qualities, such as resistance to cold, 
lodging and diseases, productivity, and the like, and at the same time ot 
increasing these qualities in the desired direction. In the attainment of 
these aims continual progress has been made. 

The work concerning the theoretical basis of breeding referred espe¬ 
cially to the nature of the hereditary variation in cereals and to the manner 
in which several qualities, especially those of practical importance, are 
inherited. With this object the writer began in 1900, the year in which the 
great discoveries of Mendel were known, comprehensive experiments in 
crossing; the results have hitherto been only partially published in the two 
principal works of the years 1909 and 1910, as well as in a series of shorter 
papers. 

The first result of these researches agreed with those of Von Tscher- 
mak, BifFen, Spillman, De Vilmorin, Howard and others, namely that 
ail the qualities of cereals, after crossing, show a sure segregation ard re¬ 
ciprocal independence and form all kinds of combinations. The so-called 
“ elementary species, ” “ constant forms, ” " pure lines ” of the mostly 
self-pollinating cereals are not, as De Vries thinks, independent itnities 
obtained by progressive mutations, but various homozygotic combinations 
of segregating qualities. The crossing of two constant forms may give rise 
to an immense variety of new forms which may be maintained constant; 
it suffices thus to have only one such cross to render manifest all 
the diversity of constant forms or lines of a native breed. In other words, 
by the crossing of only two constant forms, a whole “ population ” of new 
forms and lines is obtained. As spontaneous crossing occurs frequently 
in self-pollinating cereals the nature of the so-called elementary species 
or lines as combinations of crosses becomes quite clear. 

This fact being recognized, artificial crossing became naturally a specially 
important principle in breeding. The object of breding was no longer limited 
to the selection of the existing homozygotic combinations, but was exten- 
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ded to the obtaining of always better combinations by appropriate cross¬ 
ing ; and in this connection not only the crosses between older and more 
different varieties, but also between lines, partly of the same old breeds.- 

As for the magnitude of the differences between the homozygotic com¬ 
binations (“ genotypes ” of Johannsen), it was shown in connection with 
researches on the variation of native breeds (Sveriges Utsadesforenings 
Tiiskrift, 1901, pp. 154-176; 1908, pp. 165-170; Botan. Notiser, 1907, 
pp. 113-140), as well as upon the segregation of qualities after crossing, 
that in respect of most qualities, especially of the practically important 
ones, the genotypes are so numerous and so closely connected that they 
form fully continuous lines ; the result is that by cultivating separately 
plants of similar aspect, an apparently uniform group of individuals can be 
split up into different descendants, into lines hereditarily different. Among 
the genotypes one may, it is true, isolate well characterised “ elementary 
species ” from a native breed, but a more minute analysis of the native breed 
reveals that they are connected with each other by the finest transitions, 
and the differences are only in the rarest cases of a qualitative “ botanical 99 
nature, and this especially for those qualities with which practical breed¬ 
ing deals. Further, in quite similar morphological types the physiological 
characters most important in breeding, such as productivity, resistance to 
disease, lodging and cold, early maturity and the like, may be essentially 
different. In consequence of this, “separation bylines ” instead of “ separa¬ 
tion by forms ” was introduced in the years 1901-03. Instead of separa¬ 
ting out from old strains a relatively limited number of morphologically 
characterised forms and fixing them by continued selection, while further 
improving them by utilizing the new variations which appeared, as had 
been done Until then at Svalof also, further improvement in this dilection 
was abandoned because no good results had been obtained (1); in its place 
a more extensive improvement of old varieties was resorted to, by selecting 
for separate cultivation from each variety to be bred, the greatest possible 
number, sometimes several hundreds of plants, without caring whether 
their outer appearance was the same or not, and their descendants were 
compared as to their production and practical value. From these descend¬ 
ants or lines the best were finally picked out. A further selection for the 
better fixation of the characters of the finally selected lines was not usually 
made, because with this separation of lines from old breeds of mostly self- 
pollinating cereals the lines in general were already sufficiently fixed. This 
is explained by the fact that by continued selling only the homozygotic 
combinations can be maintained in the long run, as Mendel had already 
shown. 

The descendance resulting from crossing was treated in a similar 
manner, only the separation of lines was frequently repeated. By this 
method of separation by lines all the new improved varieties have been 
bred. 


(1) Further improvement was sought for by means of suitable crossing. 
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In the attempts made to obtain desired combinations from crosses, 
it must be noted in the first place that most of the practically important 
characters are very probably excedingly complex “ construction charac¬ 
ters " (Konstruktionseigenschaften). After crossing two constant forms 
or lines which represent two degrees of a character, e. g. size, resistance 
to rust or cold, time of maturing, the segregation is always complicated 
and can only be ascertained by the separate cultivation of all the F2 plants 
and by the comparison of the average characters of their offspring in F3. 

With regard, for instance, to the medium height of plants, the constant 
oat plants vary very much; there are taller and shorter lines in a whole 

series of degrees which could be represented by: 

% 

123456789 10. 

Crosses between any two tall ar.d low constant lines do not give (or 
only in the rarest cases) the simple Men delian segregation. The segregation 
does not take place in the following manner: 

Cross iX 8 * homozygote 1, % intermediate heterozygote, % homozygote 8 

» iXs. F a ' homozygote 1, % intermediate heterozygote, % homozygote 5 

» 5X 8 - *V % bomozygote 5, % intermediate heterozygote, % homozygote 8. 

On the contrary, the segregation after crossing for instance 1x8 

gives a whole series of gradations, among which those of the parents are 
very rare or may be completely wanting, so that the whole segregation is 
intermediate and does not attain the limits given by the parents: 


Parent Parent 



2-6 

Interm e diate segregation 

Inversely, when two medium slightly different lines, such as 5 and 
7, are crossed with each other, the segregation is very often, and sometimes 
considerably, transgressive, that is degrees appear which exceed the limits 
of the parents in one or in both directions ; lines are formed which on the 
average are taller or shorter than their parents and which on further cultiva¬ 
tion show that they possess this character as a true hereditary trait: 

Parent Parent 


5 


7 


3 


8 


Transgressive aggregation 
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As every her editary line shows certain fluctuations in its modifications, 
which can sometimes be very considerable, the transgressive segregation 
might perhaps be better represented as follows : 


3 5 7 8 



The tact is also important that lines that possess the same degree of a 
character give on crossing segregations which form transgressive lines : 


Parents 


5 


Transgressive segregation 

This is the manner in which all the quantitative practically important 
characters that the writer has investigated in wheat and oats behave; 
such, for instance, are the degree of resistance to cold (cf. Zeitschrifi 
fur PflanzenzticMtmg, Vol. I, 1912, pp. 3-12), early maturity (cf. Comfie 
rendu de la IV conference intern . de genetique d Paris, 1911, pp. 136-155 ; 
Paris, 1913), resistance to rust and to lodging, p roductivity, size of grain. 
The extensive researches of Tedin on barley (short notice in Popular Na- 
turoet Revy, 1912, p. 216) show many quite similar results, in regard to 
early ripening, degree of emergence of the ear from the sheath, and so 
forth. Sometimes the transgression^ after the crossing of constant lines of 
medium characters are very considerable (e. g. the time of ripening of oats). 

On the basis of all the facts, agreeing for several characters, and concern¬ 
ing the behaviour of segregation not only in P2 but also in the following 
generation (in P3), it is to be noted among other points that the segregation 
in certain descendants is considerably greater than in others. The writer 
has suggested the theory that all practically important characters are of 
a complex nature (“ Konstruktionseigenschaften ”) determined by inner 
Meudelian factors, which through various combinations, form the long 
series of hereditary constant gradations. 
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The writer starts from the behaviour, which in rintiple is quite the 
same, of other characters, which submitted to the analysis of crossing 
have revealed themselves undoubtedly polygen ous, that is determined 
by several Mendehan factors. 

The most important are the factors which operate in the same direction 
(gleichsinnige Faktoren); a character, e. g, the red colour in wheat, may 
be built up by several factors, each of which has the same exterior effect, 
that is, each of them possesses the power of determining the appearance of 
the character. (For this phenomenon hang proposed the name “ poly¬ 
mery ” and Plate that of “ homomery ”). The black colour of the glumes 
of oats may be determined by two factors, instead of by only one as is 
generally the case. Then in F2 the segregation 3 black: x white according 
to the simpleMendelian scheme does not take place, but instead the segre¬ 
gation 15 black: 1 white. There are two black factors, A and B, each of 
which is capable of producing the black colour. After crossing with a white 
variety (AB db), a black Fi plant is formed, which produces the four 
kinds of gametes AB, ab, aB and ab ; from the 16 combinations of these 
gametes only one (ab db) will be white, because all the combinations 
into which either one or both of the factors A and B enter will be black. 
The ratio of 15 black: 1 white in F2 is thus produced, as may be seen 
from the following figure : 


$ AB Ab aB ab 
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Of the 15 black F2 plants 7 (1-7) remain constantly black in F3; 4 
(8-11) segregate again in the ratio "15 black: 1 white, and 4 (12-15) in the 
ratio 3 black: 1 white. 

Segregation follows the same law when three factors operating in the 
same direction are present, as in the red colour of the grain in wheat. Cross¬ 
ing of a three-factor red line, ABC, with a white one, abc, produces ii the 
Fi plant eight kinds of gametes ABC , A Be, AbC, aBC, Abe, aBc, abC, 
and abc. Of the 67 possible combinations 63 are red and only one (dbe X abc) 
is white. In F2 the ratio is 63 red : 1 white and in F3 it obeys the law 
as expected. 

When four factors in the same direction are present, the ratio in F2 
is 255:1; the writer considers it highly probable that this is the case with 
the ligule character in oats. 

In the crosses of two lines, each of which possesses an independent 
factor operating in the same direction (Ab X a B), the offspring will include 
some combinations in which both factors enter and others in which they 
are absent. Through crossing two red-giained wheat lines which had exactly 
the same appearance, the writer oblained in F2 the segregation 15 red : 
1 white and in F3 the further segregation as expected. (Berichte der dents - 
chen botamschen GeseUchaft , 19,1911, pp. 65-69): 



red 

• 

red 



Ab 

X 

aB 


red 

ted 


red 

white 

AB 

Ab 


aB 

ab 


In the same way the crossing of two very similar common oats, each 
of them possessing a factor for spreading branches (Ab X aB) produced 
in F2 and F3 the one-sided oats (ab)as well as forms (AB) with branches 
more divergent than in either parent, as expected. 

In this manner apparent novelties, apparent mutations, arise. 

The writer has found factors having the same direction in determined 
numbers, in a series of quite different characters of wheat and oats, not 
only in the colour (of the glumes in oats, of the ear and grain in wheat), 
but also in the size and form (length of the intern odes in the ears of wheat, 
type of pauide in oats) (1), as well as in several other characters (presence 
of ligule in oats). 

Factors in the same direction are often cumulative, that is, their effects 
add up, so that the character is more strongly impressed the greater the 
number of factors present. By means of several combinations of the factors, 
especially when heterozygotes are taken into consideration, a continuous 
variation of a hereditary rature may arise. 


(1) The common oats possess several factors in the same direction for distant inser¬ 
tion of the branches; on crossing with Tartarian oats (Avena ortenidlis ), the one-sided 
oats in do not amount to a quarter of the individuals, but to a much lower pro¬ 
portion. 
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The above-described behaviour of the practically important characters 
(resistance to cold, rust, etc.), givingintermediate and transgressive segrega¬ 
tion, is easy to understand by means of the theory of several factors work¬ 
ing in the same direction and of a cumulative nature. Already with four 
factors, on crossing the extremes [ABCD X abed) these extremes will be 
formed only once each in every 256 individuals; all the other 254 individ¬ 
uals are intermediates; in a limited number of individuals the whole segrega¬ 
tion is intermediate . The individ uals of medi urn character will be the most 
numerous, because the gametes with medium number of factors (two fac¬ 
tors) are the most numerous. By means of the curve of combinations (Korn- 
binationskurve) of several factors operating in the same direction the origin 
of a normal curve of frequency of hereditary variation is at least partially 
explained (1). 

The transgressive segregation of practical characters after crossing 
two intermediate constant lines is to be attributed to the presence of several 
factors operating in the same direction ir these lines, in the same way as 
the crossing of two similar red lines (Ab X aB) gives rise to partly deeper 
red (AB) and partly white (ab) as transgressions. 

The principle of the action of several factors in the same direction 
represents, for practical breeding, the principle of the work of continuous 
combination. 

In winter wheat, the object aimed at is to combine always in a better 
manner the probably many inner factors which determine the practical 
characters of productivity, resistance to cold, to diseases and to lodging, 
etc.; and little by little good progress has beer achieved in the desired 
direction (see above), even if the chief aim of the work, namely to unite 
the productivity and other characters of the best West European varieties 
with the resistance to cold of the native Swedish varieties, is still far 
from being attained. 

Further, an endeavour is made with both wheat and oats to obtain 
an increase in productivity by crossing two varieties, equally productive, 
which might eventually be the combination of several factors. In this direc¬ 
tion some results have already been obtained, with winter wheat (Cf. 
Sveriges Utsades forenings Tidskrift, 1912, pp. 317-318) and with oats (result 
not yet published). 

The principle of continued combination work in practical breeding is 
not based only on the principle of factors operating in the same direction, 
but in general on the multiplicity of the inner factors which determine the 
exterior characters, and the complexity of the segregations caused by it. 
Even when only one factor working in a particular direction (e g. for black 
glumes in oats) is present and in F2 the segregation is 3 black: I white, 


(1) By the term “ Combination ” German writers (Baur, Schinz) mean a variation 
produced on the one hand by segregation of hybrids and on the other by new combina¬ 
tion of “ hereditary units Cf, Baur, Erwin: EinfUhrun” in die modern? Vererbun;>slehre, 
pp. 186-187. Berlin, 19x1. 
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the segregation is by no means simple, because the black homozygotes 
may show very various shades of black, which points to the existence of 
modifying factors (reinforcing or inhibitory factors). A similarly modified 
segregation is very frequent in several characters of wheat, as well as of 
oats ; the writer is conducting special experiments for the investigation of 
this question. He has recognised quite special inhibitory factors in both 
wheat and oats ( Zeitschrift fur induktive Abstammungs- und Vererbungs- 
lehre, 5,1911, pp. 1-37), and it is very probable that these inhibitory factors 
also are not simple, but series of factors, and that there may be inhibitory 
factors operating in the same direction. 

Considering this multiplicity of inner factors and the consequent possib¬ 
ility of improvement — though it may be slow and gradual — by the com¬ 
bination of these factors, the writer has come to the conclusion that 
together with the selection of already existing combinations, systematic 
artificial continuous crossing will in the near future play the most im¬ 
portant part in plant breeding. 

The writer has several times recognized spontaneous variations in 
homozygotic lines ( Zeitschrift fur induktive Abstammungs - und Vererbungs- 
lekre , 5, 1911, pp. 1-37; Verhandlungen des Naturforscher Vereines in 
Br&nn, 50,1911, pp. 139-156). These spontaneous variations are always 
due to the disappearance of Mendelian factors (mutations by loss), and 
nothing new has been produced in the cases hitherto observed. Neverthe¬ 
less, the writer considers it not impossible that there may be mutations 
by loss which will prove valuable to breeders. For the investigation of 
this question also the writer has extensive experiments in course. 

Detailed publications on the breeding work of the writer. 

Nksson-Bhlb. 1. Ueber die Wfnterweizenarbeiten in SvalSf in den Jahren 1900*1912, 
(Work on winter wheat carried out at Sval6f from 1900 to 1912). — Beitrdge star 
Pflanzentuchi , III, pp. 60-86. Gives a complete list of the writer’s 31 publications 
on wheat. 

a. (Experiments in crossing oats and wheat). — I. Lunds University Arsskrift 
1909, N. F. Aid. 2, Vol. 7, No. 2, pp. 12c. — Ibid., 19 n, N. F. Afd. 2, VoL 7, No. 6, 
PP. 84. 

3. (Annual Reports on the work on oats and wheat at Sval 5 f). — Sveriges 
Uts&desfdrenings Tidshrift, 1906-1912. 


The Present State of Motor Cultivation in Germany 

by 

Dr. Gustav Fischer, 

Professor at the Royal Agricultural Higher School in Berlin . 

Fanners who possess large extents of heavy soil can use to advantage 
the double-engine system of steam ploughing in which a balance plough is 
hauled by a wine rope alternately by each engine. The increase in the 
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number of farms in Germany which use steam ploughs, namely from 836 
in 1882 to 2993 in 1907, shows that the need of mechanical aid in the tillage 
of the soil has steadily increased and that at the same time the machine 
industry has satisfactorily met the demands made upon it. But the figures 
given for 1907 are exceedingly small in comparison with the total num¬ 
ber of farms. In fact they represent only a little over 10 pei cent, of the 
farms covering upwards of 230 acres. All the other farms had to plough 
their land in that year and the three following years with teams, because 
the electric outfits that were used in some few farms might have been 
counted on the fingers of one hand. 

At the same time the want of a cheap, mobile, mechanical plough, 
suited to small farms and to the shallow tillage of light soils, was all the 
more keenly felt as the conditions of labour grew worse and the advantages 
of careful tillage were more universally recognized. The hope that the 
use of oil engines would soon solve the difficulty, which the cumbersome 
steam engine could not, seemed at first impossible to be realized, and sev¬ 
eral eminent engineers considered the problem of motoculture as an in¬ 
soluble one. But the laborious and expensive experiments of Robert 
Stock, a man who had much practice in mechanical technique and who 
had learned, on an estate he had then bought, to appreciate the difficulties 
of tilling the soil, resulted in a practical solution of the problem. In the 
spring of 1910 he was in a position to put before the public the first 
motor plough. 

With a few unimportant modifications, several hundreds of Stock's 
motor ploughs are now used and, under suitable conditions, work satisfac¬ 
torily. These ploughs weigh between 4 and 4 *4 tons. They are so 
constructed that almost the whole ot their weight is carried by the driving 
wheels, thus producing the necessary friction between the wheels and the 
ground. The wheels are 7 ft. 4 m. in diameter and only 6 % inches wide ; 
they arc furnished with lugs which project on both sides about 4 inches 
beyond the tyres of the wheels, so as to allow sticky soil to fall of easily. 
These lugs are not arranged transversely, but somewhat inclined, so that 
they penetrate into the soil obliquely, thus ensuring against skidding and 
facilitating their coming out of the ground. In order to utilize to the great¬ 
est extent the weight of the machine on the driving wheels, the four- 
cylinder benzine motor is situated well in front so as to counterbalance the 
plough shares with their frame placed at the back. The steering wheel 
at the tail of the machine bears thus a veiy small part of the weight. 

Stock's plough met with great success for its several good points. It 
is simple in construction, for the motor and the implement form a single and 
indivisible whole. Nor is its working less simple. The driver sits in a fight 
scat, with the steering wheel, the crankfor regulating the depth of the shares, 
and the levers for driving the motor close to his hands ; by means of one 
foot lever the motor is thrown into gear and by another one the regulator 
of the depth is disconnected. The machine is further simplified by there 
being no device for reversing or for changing its gear when once started at 
a certain pace This simplicity, however, is attained at the expense of 
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some advantages. The change in speed can only be obtained by changing 
the gearing, which can only be done when the machine is not working, 
and besides requires a certain amount of time. 

A test of Stock's plough made by the writer in 1911, on behalf of the 
Colonial Committee, gave the following results as to work done and consump¬ 
tion of fuel (x). On a mild loamy sand the motor plough worked nearly 
1.73 acres in one hour to a depth of 6 %i nc k es - The field was 700 yards 
long and of a convenient shape. Another day 1.48 acres per hour were 
ploughed to a depth of 8 3/ + inches. Lastly, in consequence of several 
stoppages due to the field not being sufficiently dry, only 0.99 acre was 
ploughed per hour to a depth of 7% inches. The consumption of benzine 
was under the favourable conditions of the first day only 12.3 lbs. per acre,, 
but on an average in practice it ranges from 14.3 to X9.6 lbs. per acre. The 
power developed, as registered by a brake dynamometer, was 33.9 H. P.. 

The technical success of this machine was a stimulus to other inventors 
to similar attempts and to further improvements. Most of them considered 
the want of the means of changing the speed, and especially of reversing,, 
as disadvantages, and it must be recognized that this is true. On quite 
level and uniform ground a change of speed is not necessary, but when 
slight undulations or depressions are to be traversed it is a drawback to 
have to keep up the same slow pace that has to be taken for going up hill 
according to the power of the motor. Still more important is reversing, 
for as soon as the plough is brought up by a big stone, or through a slight 
error of the driver by any other obstacle, the machine generally requires 
the assistance of horses to shift it; while if it could back it could easily 
disengage itself. Recently, the firm Stock has been providing its ploughs 
with reversing gear if demanded. 

Since 19x0 a number of motor ploughs have been invented, but only a 
few of them have survived, and deserve to be mentioned. Very si mila r 
to the Stock plough is the Wandeler-Dohm plough of the German Motor 
Plough Co. (Deutsche Kraftpflug Gesellschaft); but it has reversing gear 
and two speeds, and its management has been cleverly simplified. The 
shares are fastened to a special fra me which can be easily lifted and lowered, 
being fitted into a main frame. 

The machine of the Gast Motor-plough-building Co,, Ltd. (Cast Motor- 
pflugbau G. m, b. H.) in Berlin (2) is very light. Both the tractor and the 
ploughing outfit are mounted on spring frames. The tractor weighs only 
about 2 % tons. The Gast plough has reversing gear and various speeds 
ranging from 2.8 to 5.3 miles per hour. The separation between the motor 
and the ploughs which has been made in this machine has been followed by 
most builders. It facilitates the use of harrows, mowers, root lifters and 
similar machiE.es, and is absolutely required by many farmers. At the 


(i) Verhandlungm det KohniaUeeJmischen Kommisston des Kolonial - WiHschaftUchm 
Komiiees, 1911, No. x, p. 41 ' et seq.> No. 2, p. 62 et sen 
(2} Since the above was written the Gast Co. has 
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same time it must be recognized that the unity of construction of the Stock 
plough is one of its principal merits, because, setting aside all secondary 
considerations, it is built exclusively for ploughing. Besides, those who 
possess Stock ploughs have already devised methods for attaching other 
implements instead of the plough shares. 

Of quite special build is PohTs patent motor plough, devised by Gus¬ 
tav Pohl, of Gossnitz (Saxe-Anhalt); this carries in front of every plough 
share a revolving coulter, consisting of a sharp disk with projecting blades 
which have the object of easing the work of the plough by breaking up the 
soil and thus diminishing its resistance. 

This feature makes Pohl’s plough resemble seme what those machines 
(I^andbaumotoren) which till the soil not by means of plough shares but by 
revolving hces. Among these the one that has been most tested is the one 
invented by the Hungarian Koszegi, the building of which has been under¬ 
taken by the firm Heinrich Iyanz, of Mannheim. Lanz's machine has now 
assumed a form so different from Koszegi’s original, that only the manner 
of working has remained the same. The driver sits on a three-wheeled 
vehicle resembling a motor car and controls the whole machine. The shaft, 
with the disks that bear the cross-blades, is situated at the hinder end and is 
driven by an endless chain ; it can be raised or lowered by the driver by 
means of a hydraulic apparatus. 

Somewhat similar is the v. Meyenburgs “Tandbau motor” of the 
Motorkultur Joint Stock Company, Bale, built by the Siemens-Schuckert 
works. It differs from the Koszegi machine chiefly in the elasticity of the 
hoes, which are not of rigid sheet iron, but consist of curved claw-like steel 
wires. The advantage of the elastic hoes is claimed by the inventor to 
lie in their being able to avoid stones and other dangerous obstacles, and 
consequently to last longer than rigid hoes and to require less power. 

The experience gathered as to these revolving disk machines is as yet 
insufficient to pronounce final judgment upon them. As indeed none can 
yet be pronounced upon motor ploughs, in spite of the fact that these arc 
used in much greater members. Present experience shows that the revol¬ 
ving disk machines require mere power than motor ploughs. On the other 
hand the work they perform is more* intense, since they work the soil like 
milling machines and reduce it to a fine tilth. They accomplish at once 
without requiring any further assistance, what frost and changes of weather 
do after ordinary ploughing. Such a finished tilling is well worth a few 
pounds of benzine, and it would be unjust to make capital of this greater 
consumption against these machines. Possibly Meyenburg's machine, owing 
ing to its elastic hoes, may be made so much lighter than motor ploughs that 
the saving in weight will bring about a notable saving in power, as the work 
consumed in running the machine varies with its weight. But just this 
machine is one of those that has been tested least. It is proposed to build 
it in various sizes down to 8 H. P., and in breadths ranging, according to 
the depth of the work, from 32 to 56 inches. 

The reason for the more favourable conditions, at least in theory, of 
work of the revolving tilling machines as compared with those of the motor 
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ploughs, lies chiefly in the fact that their worknig disks revolve in the same 
direction as the driving wheels and that while working they propel also, or 
at least even in the most unfavourable conditions they do not act as brakes 
as plough shares do. The fear that the finely divided soil would soon be 
compressed again has in no case been justified. Manures and stubble gtt 
distributed throughout the tilled layer, and only in soils overrun with 
couch grass are unfavourable results to be apprehended from the possi¬ 
bility of increasing the infestation by the couch grass being cut up into so 
many small pieces. From the point of view of tillage there are hardly 
any objections to be raised against these machines, but their technical 
execution is not yet quite satisfactory. For this reason Meyonbuxg’s ma¬ 
chine is not yet on the market, and Lanz has had some lack of success with 
his machine in 1912. On a heavy soil it did not work beyond a certain 
depth, because the motor, in spite of its 60 H. P., was not strong enough and 
the surface of the ground was left uneven in the wake of the machine owing 
to unequal depth of work, due to the disk shaft not being properly supported. 
Both inventors are actively occupied with the improvement of their 
machines. Iyanz’s machine in a modified form has already worked very well 
this spring. 

For soft soils such as moors, most motor ploughs are too heavy. This 
is especially true for American machines, which work satisfactorily on man; 
other German soils. They are all built on the tractor system to allow 
hauling other implements besides ploughs. The ploughs are so arranged 
in the American machines that a man can stand on a kind of platform and 
regulate the depth of the shares while the machine is running. In some ma¬ 
chines each ploughshare is independent and yields if an obstacle is encoun¬ 
tered ; in others they are united in groups, as in the Moline Plow Company’s 
plough, in which they are in two groups of four. For greater depth of 
work (8 inches and upwards) American builders prefer disk ploughs; it 
is true that these do not leave the bottom of the furrow smooth, but they 
penetrate easily into the soil even under difficult conditions, as fox instance 
when long stable manure has to be ploughed in. 

American tractors have no very projecting grips on the tires of their 
wheels, which ate very broad, but only low obliquely set lugs. The most 
frequently used tractor of the International Harvester Coy. (Ihace Trac¬ 
tor), in its largest size, has hind wheels 6 ft. 4 in. in diameter and 24 in. 
wide, which can be further widened by additional tires 14 inches wide. 
Its motor is about 45 H. P., audits weight 9 % tons. The form of the wheels 
is well adapted to hard soils, and allows of the machine passing from 
the fields to hard soils without being obliged to unscrew the grips or to 
put fenders between them to prevent their being damaged, as is the case 
with Stock's plough. But on soft soils the wheels have not enough grip, 
and they begin to skid in places where Stock’s plough continues to go ahead. 
The great weight of the machine is also a difficulty in soft soils. As trac¬ 
tion engine the machine can naturally be used without any alteration. 

In order to work with motor ploughs on moors, recourse must be had 
to haulage with steel ropes, but instead of steam engines, oil motors are 
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used, as smaller power is sufficient. Hartmann, of Berlin, builds his plough 
on the one-engine system, and fixes the drum on which the tail rope is paid 
cut on an iron carrier mounted on rollers which is anchored in the ground. 
In Neulrirch’s system (I/jckritz engine works) there are two portable engines 
of 22 H. P., each of which drives one drum which alternately hauls the cable 
pulling the plough and the cable anchored at the other end which serves to 
move the engine forwards. The experiments carried outwiththe Neukirch 
plough on the Pomeranian moors have yielded good results. 

The results hitherto obtained with motor ploughs in Germany do not 
allow of a final judgment being passed on them, but they have confirmed 
that for light and medium soils some very useful machines exist. Gradients 
above 1 in xo offer considerable difficulties, because the machines require 
for their own propulsion so much power that not enough is left for actual 
work. Stones also, when they are numerous and big, are a serious hind- 
lance. Many American ploughs have safety appliances in the shape of 
wooden pegs which break when the plough runs against a large stone, and 
the share and the beam pivot round. But when there are many stones 
the pegs break so often that the amount of work done is diminished. On 
hard soils the American tractors work best, while on soft soils ploughs of 
the Stock type are preferable. Depths of work reaching to 8 or XO inches 
can be obtained on most soils ; greater depths are n ot so sure. Disk ploughs 
seem to penetrate more easily to considerable depths than the others; 
but even Stock's ploughs have reached, according to the statements of 
practical men, as much as 12 to 14inches and even 15 finches. I give these 
figures, however, with reserve. 

The amount of work done by a motor plough may be set down at an 
average of r% to 1 y 2 acre per hour; on heavy soil and with deep work 
it sinks to about X acre. The consumption of benzine, bomeoxol or benzol 
costs, under average conditions, 3s xxd to 5s 7 d. Benzol costs 15s per cwt. 
and does not work so cleanly as benzine which after combustion leaves 
no residue, but is dearer. Unfortunately the prices of liquid fuel have 
constantly risen and are much less steady than those of coal, whichis besides 
cheaper for the same amount of power developed. These data bring an 
element of uncertainty into the calculation of the profitableness of these 
systems of ploughing, and still more is this the case with the figures repre¬ 
senting wear and tear and repairs. The data supplied by practical men vary 
within very wide limits ; motor ploughs are still too recent to allow of their 
durability being determined. Several owners have already had to pay con¬ 
siderable renovation expenses. It is usual to calculate for interest, amor¬ 
tizement and repairs 25 per cent, of the purchase price, which amounts for 
Stock's and similar ploughs to about £830, for the large Brace ploughs 
£13:30 and for the smaller ones £735. Such figures will have to be reckoned 
with, even with good and well schooled drivers, because the machines have 
to work under unfavourable conditions and the quick-running motors (Stock 
with 720 revolutions) soon wear out. Ihace has a motor that makes only 
240 to 335 revolutions, but it appears doubtful whether its construction 
equals that of German motors. 
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Within the next few years the question of profitableness will be cleared 
up. In the meantime it is certain that for the shallow and moderately 
deep ploughing of the light and medium soils so prevalent in Germany 
motor ploughs assist very materially by the careful and seasonable tilling 
which can be done with them, and in overcoming the difficulties which the 
unfavourable labour conditions oppose to the increase of the total yield 
of crops. 


Report on the Diseases observed at the Phytopathological 
Laboratory of the National Museum of Rio Janeiro 

by 

Andr£ Maubi<anc, 

Chief of the Laboratory 

With the exception of some investigations concerning the most 
important economic plants, chiefly coffee, it may be said that phyto¬ 
pathology has been hitherto much neglected in Brazil. Certainly some 
naturalists have collected aburdant material which allowed an idea, 
though a somewhat incomplete ore, to be formed of the especially rich 
mycological flora of the country ; but this material has for the most part 
been studied in Europe, and the specialists who dealt with it could not 
direct their researches beyond the morphology and the system of the 
fungi on cultivated and spontaneous plants. 

Since its foundation, still quite recent (1910), the Phytopathological 
Laboratory of the National Museum of Rio Janeiro has been obliged, 
through lack of proper installation, to limit its efforts to the scientific 
determination of the diseases which it examined ; but the definitive 
organization of this Laboratory, which is now an accomplished fact, 
will allow of more exhaustive phytopathological researches being made and 
of dealing with biological questions, which are the most important for 
the practical conclusions which may be drawn from them as to treatment. 

Still, even now it appears to me to be interesting to state briefly 
which are the most important and most widely spread parasitic fungi 
on cultivated plants in Brazil, almost exclusively in the Southern States : 
from Rio de Janeiro to Rio Grande do Sul, the only region from which 
the Laboratory has sufficient material. This information may be of 
real importance, as it is only by the comparison of similar statistics pub¬ 
lished in the various countries that an exact knowledge will be acquired 
as to the distribution of the principal diseases, and this seems indispen¬ 
sable, if it is intended by an international understanding to arrive at 
legislation capable of reducing to a minimum the danger of introducing 
into a given region diseases which are still unknown to it. 
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Coffee. — The coffee plant, which is of capital economic importance 
to Brazil, is, especially in the State of Sao Paulo, almost immune from 
plant parasites of any importance. Certainly the leaves present some spots 
caused by various fungi: Cercospora coffeicola Berk, and Cooke (the most 
frequent species), Sphaerella Coffeae Noack, Colletotrichum coffeanum 
Noack, Stilbum flavidum Cooke, and Phyllosticta coffeicola Spag. ; these 
two latter are confined to some moist localities of the coast belt and are 
unknown in the great plantations of the interior. None of these fungi are 
really dangerous and their effects can not be compared to those caused 
by unfavourable climatic conditions and especially by the cold winds 
from the south, which sometimes lead to the drying up of the branches. 

Some cases of rot are also to be mentioned ; they are due to a fungus 
which has not yet been determined, and have been found in the State 
of Minas Geraes ; but they are purely local cases. 

Sugar Cane. — This crop, also very important, does not suffer 
from dangerous diseases in Brazil, at least in the greatest number of plan¬ 
tations ; only rare cases can be mentioned of the appearance of disease 
due to Colletotrichum falcatum Went, (morve rouge) and to Thielaviopsis 
paradoxa (de Seyr.es) v. Hohn (pineapple disease). Leptosphaeria Sacchari 
v. Breda de Haan and Phyllosticta Sacchari Speg. cause only insignificant 
injury to the leaves. 

Tobacco. — Tobacco leaves often bear spots due to Cercospora Ni - 
cotianae Ell. and Ev., and also other spots the causes of whichareuot yet 
well known : they do not seem to be due to parasites and are often desig¬ 
nated by the vague name of “ rusts *\ 

Maize. — Only maize rust (Puccima Maydis Ber.) has to be mentioned, 
and it is of no great importance. 

Mat& — A great number of fungi, especially on the leaves, but seem¬ 
ingly not dangerous, have been noticed by Spegazzini on Mate (. Ilex para - 
guariensis), a plant of the greatest economicimportance in the south-west¬ 
ern States of Brazil. I have recently had occasion to study the leaves 
of this shrub, on which I have recognized the presence of the following 
species : Phyllosticta Mate Speg., Cercospora Mate Speg., Colletotrichum 
Yerbae Speg. and Pestalozzia paraguariensis Maubl. (description not yet 
published). 

Rice. — Only Piricularia Oryzae Cav. is to be named. 

Cotton. — The leaves of cotton are frequently attacked by Uredo 
Gossypii Eagerh. and Cercospora gossypina Cooke. A more serious di¬ 
sease is <c fruit rot ”; it is imperfectly known and doubtless due to the 
action of bacteria introduced by the punctures of insects. 

Vine. — In. the south of Brazil, vines have suffered from the follow¬ 
ing diseases: Cercospora viticola (Ces.) Sacc., the most frequent species, 
and when widely spread producing a serious disease ; anthracnose (Gloeo- 
sporium ampelophagim [Pass,] Sacc.), very frequent; powdery mildew 
(Oidium Tuckeri Berk.); mildew ( Plasmopata viticola [Berk, et Curt,] 
Berl. et de Toni); Coniothyrium Diplodiella (Speg.) Sacc., form on leaves 
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hitherto very rarely observed ; Septoria ampelina B. et C.; Colletotrichum 
ampelinum Cav. ; Pestalozzia uvicola Speg. 

Wheat. — On wheat, m the south of Brazil, smut ( Ustilago Tritici 
Jens.) has been reported, and especially the rust, which, according to the 
samples received,is due to Puccima glumarum (Schm.) Eriks.et Hens.; 
in ore case orly was I able to ascertain the presence of Puccinia graminis 
Pets, occurring with the preceding species. 

Fruit trees. — The following list includes the parasites observed 
up to the presert: 

Guava tree : Puccinia Psidii Wint. (on leaves and fruits); Gloeospo- 
rium Psidii Delacr.; Pestalozzia Psidii Pat. 

Mangoes : Gloeosporium Mangae Noack. (on the fruit); Gloeosporium 
Mangiferae Hern. (on the leaves). 

Bananas : Gloeosporium Musarum Cooke and Mass. 

Citrus fruits, various : gummosis; Colletotrichum gloeosporioides 
Per z.; Septobasidium albidum Pat. (or the excreta of scales). 

Jaboticabeira (Myrciaria Jaboticaba ): Uredo Rochaei Puttem, and 
Oidium Rochaei Putt. 

Fig: Uredo Fid Cast, and Phyllosticta sycophila Thtbn. 

Papaw: Sphaerella Caricae Maubl. (very frequent in its coridial 
form Asperisporium Caricae [Speg.] Maubl.). 

Cambuca {Eugenia edulis) : Uredo Cambucae Henn. 

Peach: Monilia fructigena Pers. and Cladosporium carpophilum Thum. 

Apple : Gloeosporium fructigenum Berk, and Macrophoma malorum 
(Berk.) Berl. et Vogl. (or fruit). 

Pear: Gloeosporium fructigenum Berk. 

Quince: Gloesporium fructigenum Berk. 

Plum : Puccima Pruni-spinosae Peis. 

Japanese plum [Primus trifolia): Gloeosporium fructigenum Berk, 
and Monilia fructigena Berk. 

Vegetables. 

Cauliflower: Alternaria Brassicae (Berk.) Sacc. This species,studied 
by M. Pattemaus, has caused serious damage, attacking the leaves and 
the flowers in the State of Rio de Jareiro. 

French Bears: Colletotrichum Lindemuthianum (Sacc. et Magn.) 
Br. et Cav.; Uromyces appendiculatus (Peis.) link; Oidium erysiphoides 
Fr.; Jsariopsis griseola Sacc. 

Peas : Oidium erysiphoides Fr. 

Tomatos : Septoria Lycopersici Speg. (very frequent species). 

Carrots : Macrosporium Caroiae Ell. et L,angl. 

Asparagus : Cercospora Asparagi Sacc. 

Celery: Cercospora Apii Fres. 

Ornamental Plants. 

Roses: Phragmidium tuberculatum Muell.; Sphaerotheca pannosa 
(Wallr.) Lev. (coridial form); Marssonia Rosae Br. et Cav.; Cercospora * 
rosicola Pass. 

Carnations : Heterosporium echinulatum (Berk.) Cooke. 
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Dahlias : Oidium sp. 

Begonia Rex: Oidium Begoniae Puttem. 

Oar. — Oidium alphitoides Griff, et Maubl. The appearance iu 
Brazil of this dangerous parasite is interesting ; it dates from the month 
of August 1912, when oak mildew was observed by M. Puttemans in the 
gardens and parks of Sao Paulo ; semewhat later I recognized its existence 
at Campinas and since then the disease has made much progress. 

Lastly fumagine is very widely spread on the leaves of a great num¬ 
ber of plants (Aurantiaceae, coffee plants, etc.), where it is the conse¬ 
quence of the attacks of scale insects and aphides. 

The preceding list does not claim to give a complete picture of the 
fungus diseases existing in Brazil; it has been drawn up with the assistance 
of the documents possessed by the Phytopathological laboratory of the 
National Museum, leaving out those species which do not present any 
practical interest, either because they attack wild plants, or because they 
do not cause any serious injury to cultivated plants. On the other hand 
a number of specimens preserved in the collections of the laboratory 
have not been comptetely studied owing to want of time ; this study is 
being pursued at present and it may already be stated that a great num¬ 
ber of parasites—the description of many of them has not yet been pub¬ 
lished — might be added to the above list. 

Further, for instance at Sao Paulo, several fungi have been reported, 
some of them injurious to cultivated plants [Phytophthora infestans, 
Plasmopara cubensis, etc.), which do not appear in the above list. It 
would have been easy to lengthen it with the help of bibliographical data,, 
but I wished to mention only those diseases which had been observed 
at the Phytopathological Laboratory of the Museum, and the specimens 
of which are preserved in its collections, thus allowing the determinations 
to be controlled. 
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624 - Project Relating to an Official Register of Selected Plants in Hungary. — 

Koxlelek, Year 23, No. 32, pp. 1153-1155* Budapest, April 26, 1913 

M. Emile Grabner, director of the Royal Hungarian Institute for the 
selection of Plants at Magyarovdr laid stress, in the report which he pre¬ 
sented to the committee of the ab^ve Institute, upon the urgent necessity for 
a regulation dealing with the systematic development of the selection of 
agricultural plants. Although in Hungary plan t selection has been practised 
for a number of years, it is only during the last seven years that it has met 
with any success. As the first step to promoting systematicplaat selection 
is the encouragement of the agriculturists engaged in the task, M. Grabner 
suggests for this purpose the establishment of an official register of the plants 
selected in Hungary; the chief heads of the project are as follows: 

1) The objects of the register are on the one hand to protect the rights 
of Hungarian agriculturists engaged in selection and to prohibit the illegal 
sale of varieties which have been improved by them, and on the other 
to afford every guarantee to the purchaser of the strict selection of the va¬ 
riety which has produced the seeds he wishes to buy. This guarantee 
does not extend to the quality of the seeds (e. g. to their power of gemina¬ 
tion), nor to the value of the crop, but exclusively to the identity and purity 
of the variety. 

2) The register will comprise field crops (cereals, root crops, oil 
crops, industrial crops and forage crops) systematically selected in Hungary. 
In the case of autogamous plants, only those can be inscribed which have 
been obtained from pedigree selection, or by the hybridization of pedigree 
varieties; in that of allogamous plants, only those are admissible which 
have been obtained in the same way, or by selecting families ; but if this 
method is employed, it is necessary to prove that the parent plants were 
selected according to the revision and annual classification of the register. 
It is necessary, in the case of new varieties obtained from others already 
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on the register, to prove by authentic trials that they are improved in some 
essential point; otherwise such varieties cannot be admitted. 

3) . The official register of selected plants is kept at the Royal Hunga¬ 
rian Institute of Plant Selection at Magyarov&r. The Moving details 
must be entered: a) a minute description of all the green and ripe parts of 
the variety registered ; b) its date of ripening; c) the relative yield of the 
variety and of its parent plant; d) the system by which the improved vari¬ 
ety has been obtained. This document must be accompanied by 30 
mature plants of the variety to be registered, or by 22 lbs. of roots. 

4) . When all these conditions have been observed, the Institute 
undertakes the further revision, and sends an official to the spot before the 
date of the harvest; it is his duty to examine the condition of the seed, the 
selection plots and the method of selection. This official draws up a report 
of his observations, which he submits to the Institute; the grower must 
furnish all the necessary data; but should he wish to keep his method secret 
for further experiment, the official is required to treat the matter as a pro¬ 
fessional secret. A registration fee of 100 crowns (4 guineas) is paid to the 
funds of the Institute for each variety and should the grower wish to regis¬ 
ter several selected varieties, the fee for each additional one is 25 crowns 
(1 guinea). If it is found, on inspecting the variety on the spot, that it 
cannot be registered, the amount of the registration fee cannot be refunded, 
but instead, the agriculturist has a right to another inspection within the 
year. The money obtained by the registration tax is deposited in the State 
banks. The Institute makes annual test sowings of the registered varieties 
on an area of 60 sq. yds. in the case of autogamous plants, and 240 sq. yds. for 
allogamous ones. The owners are required to provide the seed free. The es¬ 
sential characters obtained by these experiments must be compared every 
year with those exhibited by samples grown the preceding year and 
preserved in the Institute collection ; if any difference is observed, or if 
the characters are not identical with those entered in the register, the 
owner in question must be informed, and it must be ascertained whether 
the variety he has put on the market is identical with that on the register; 
should the contrary be the case, the variety must be struck off the register. 
The continued selection of a variety entered oti the register is controlled 
by the Institute, an official being sent once a year to the estate where the 
selection is being carried out to examine the plant and the method 
employed. 

lie Committee unanimously approved M. Grabneris project and will 
submit it for the approval of the Ministry of Agriculture. 

625 - Agriculture in Rumania. — Cardas, Agricola In La Vie agticole et rurale, 

Year 2, No, 21, pp. 604-607. Paris, April 26, 1913. 

The total area of Rumania is 32 445 600 acres; of these 5 699 215 are 
occujned by forests, while 18 045 428 are devoted to agricultural purposes and 
are divided between the various crops as follows: 


DivrxoPiiim 
OP AGRICUL¬ 
TURE IN 
D1FPEK13CT 
CODNKtn * 
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Cereals* . 

Wheat . . . 

Rye. 

Barley . , . 
Oats . . . 
Maize . . . 
Millet . . . 
Buckwheat . 

Textile and oil-producing plants 
I^eguminosae and potatoes . . 

Industrial plants. 

Market gardens . 

Meadows (natural and laid down) 

Vineyards.. 

Plum orchards. 

Pastures. 


12 801157 aaes 

acres 


5 hi 695 
264 904 

1234771 » 

943 051 » 

5 135 902 » 

109 364 » 

1470 1 


267 073 » 

178 967 » 

60 841 » 

58 220 » 

1 366 885 » 

215 772 » 

183 292 » 

2 913 221 » 


Arable lard has so far steadily increased at the expense of the pastures. 
Nearly 85 percent, of the whole arable land is tinder cereals (wheat 33.78 
per cent, and maize 33.94 per cent.). 

I*arge estates occupy 9 411 986 acres, which are divided between only 
5385 properties, some of these consisting of more than 12 000 acres. There 
are 38 723 medium sized holdings of 25 to 250 acres ; these occupy an area 
of 2131 200 acres. Small holdings account for 7789872 acres, divided 
between 920 939 owners. 

The average wheat crop is 16.6 bushels (of 60 lbs.) per acre, while 
maize produces 14.5 bushels (of 56 lbs.) per acre. 

The total value of the agricultural products of Rumania for 1911 is 
reckoned at £55 450 000, of which the cereals alone brought in £46 038 000. 

The native vines have been almost entirely destroyed by phylloxera, 
but the vineyards have been replanted with foreign varieties, imported espe¬ 
cially from Algeria. 

According to the census of 1908, Rumania possesses domestic animals 
worth £22186 500. The horses belong to eastern breeds : in 1908 there 
were 807 704, representing a value of £ 4 323 900. 

The cattle chiefly present the characters of the steppe breeds. There 
is a mountain and a plain variety, each of which furnishes excellent draught 
animals, but they are poor for beef and milk. The 1908 census gave 
2 585 205 head, estimated at £13 014 000. 

Sheep are principally represented by the native Tzurcana breed, with 
long rather wavy wool, and the improved Tzigea breed, related totheMerino. 
According to the census of 1908 there were 5104 506 head, worth £2 152 200. 

Kgs also comprise a primitive native breed and an improved breed* 
the Mangalicza, Kg breeding is an important industry; in 1908 there were 
1123 564 of these animals and their value was estimated at £2 371670. 

Panning methods are rather primitive in many districts; regular rota¬ 
tions are only followed on large estates, while the use of chemical fertilizers 
in very restricted. Cattle breeding also leaves much to be desired, though 
there is a pronounced activity in this direction. 
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Agricultural instruction is the subject of special attention on the pari 
of the Government; it is imparted in 20 farmschools # i 9 practicalschoo 1 s,some 
intermediate schools and one special school at Bucharest. The higher 
branches of agriculture are now taught at the Universities. 

The Agricultural Credit Institutions are very prosperous. The Rural 
Tand Credit possessed m 1909 credit letters to the amount of £15 293 300. 
There is, in addition, an Agricultural Bank, an Agricultural Credit, a Vine- 
growers’ Credit, a Rural Bank and some Popular Banks. 

626 - Agriculture In Bulgaria. — Gantcheef, G. in La Vie a%i icole rt turale, Year 2, 

No. ai, pp. 596-603. Pans, April 26, 1912. 

The value of the agricultural products exported by Bulgaria in 1911 re¬ 
presented 88 per cent, of that of the total exports, whilst the imported agri¬ 
cultural products formed only 4.4 per cent, of the total. The country 
had a total area of 23 798 300 acres, of which 7 988 300 were arable land, 
877150 natural meadow, 22 725 fruit and mulberry plantations, 19 500 rose 
gardens, 234650 vineyards and 2 255 700 acres pastures, while forests oc¬ 
cupied 6 995 100 acres. 

The area of the arable land is constantly increasing at the expense of 
the pastures and sometimes of the forests and meadows. Of this total 
area of 18 393 200 acres in 1908, 11 426 700 acres were private properties 
divided as follows : 

\ 

Holdings of less than 2 % acres • • • about 100 000 

» » 2 y z to 12 y 2 * . 241399 


» » 12 % to 25 » . 162 271 

» » 25 to 50 » . 94 331 

» * 50 to 70 » 17305 

» » 70 to 250 » . 9175 

» * 250 to 1250 » 845 

>» » over 1250 » . 91 


Large properties are not only rare, but the area which they occupy 
is only 2 per cent, of arable land. Division into small holdings is car ried 
to an extreme length and constitutes a serious hindrance to the proper 
cultivation of the lard. 

In 1908 there were 5 714651 acres under cereals, 38 230 under industrial 
plants, 179703 under pulse, etc., 67505 under melons and water-melons, 
22 710 under vegetables, and 234 727 under forage crops, while 1577 000 acres 
were out of cultivation (“ resting ”) and 153 900 acres were under worked 
bare fallow. Thus cereal cultivation occupied about 71.5 per cent, of the 
total cultivated area; this extraordinarily laige proportion is explained 
by the fact that in Bulgaria maize is grown as a fallow crop and is consid¬ 
ered a good preparation for wheat. Nevertheless, the farmers are gradually 
learning that this system would eveutually lead to the complete exhaustion 
of the soil, and forage crops, especially vetches and lucerne, are steadily 
gaining grownd. Amongst cereals, wheat occupies the foist place: in 
1911 there were 2 688 500 acres under wheat; then follow maize with 
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I 560 950 acres, barley with 620 440 acres, rye with 545 200 acres, and 
oats with 446 590 acres. Millet, spelt, rice and buckwheat are little cul¬ 
tivated and only in a few districts. 

In 1911, tobacco occupied 29 945 acres and produced an average of 
630 lbs. of dried leaves per acre. Only a small amount of the cropls exported, 
and that to Germany and Austria-Hungary; in 1910, the value of this 
export amounted to £81 000. 

During the last five years, the area under rose gardens has been about 
18 500 acres. In 1911 Bulgaria esported 9 772 lbs. of attar of roses, worth 
£237 954. 

The same year, there were only 733° acres under sugar beets, for there 
is at present only one sugar refinery; but two others are in course of erec¬ 
tion, so that the cultivation of sugar beets will develop in the near future. 

The use of improved agricultural machines and implements has in¬ 
creased much and with considerable rapidity durin g the last few years. The 
following shows the numbers in 1893 and 1905 : 



1893 

1903 

Ploughs.. 

.18 710 

69577 

Drills. 


297 

Reapers... 


1 286 

Thrashing machines. 


250 


Cattle breeding is as yet little developed in Bulgaria, not only from the 
point of view of the number, but also of the quality of the animals. The 
efforts made by the State for the improvement of domestic animals have n ot 
met with much success ; in the opinion of the writer this is chiefly due to 
the want of markets and outlets for trade. The country, in truth, pos¬ 
sesses all the natural conditions for intensive stock breeding, as is proved by 
the brilliant success obtained with some breeds in the State farms. The 
most important and best-adapted breeds of cattle are the Montafon and the 
Obennnthal; in two agricultural schools Simmenthal cattle are raised, 
while the Angle breed is kept at the Sadovo Agricultural School. Thanks 
to the high prices of butter and cheese, milk is more profitable than it 
was formerly. Cow and buffalo milk is either used in its natural condition, 
or as “ kicelo-mleko ” (yoghurt); very little butter is exported. Ewes’ milk 
is chiefly used for making white cheese and “ cado-cavallo *\ In 1911, 
Bulgaria exported 2 393100 lbs. of the former, worth £35 482 and 5140 190 
lbs. of “ cado-cavallo ”, worth £123 781. 

For the purpose of improving horse breeding, the State has estab¬ 
lished three stud stations and two stallion depdts, with a total of 400 stal¬ 
lions, which travel throughout the country durin g the service period. Shows 
and premiums are also fairly frequent. For some years, the State has been 
buying good stud animals (bulls, cows, stallions and mares), which it lends 
to private individuals on condition that they keep the animals for three 
years under State control, ard use them for breeding purposes. (In the 
case of cows, the State is entitled to one calf of a year old after three 
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years). This system has so far not given good results, owing to lack of 
proper control. 

On account of the ready sale of eggs, the stock of poultry has greatly 
increased of late years ; while the eggs exported in 1891 were estimated 
at only £12 000, the figure for 1911 reached £541000. 

In 1887 there were 201 800 acres of vineyards in Bulgaria ; but owing 
to the ravages of phylloxera the area was reduced to 147 480 acres of native 
vines and 20170 acres of American varieties. In the last three or four years 
replanting with American vin.es has been carried out on a large scale. 

The economic and natural conditions of. Bulgaria are in general not 
favourable for fruit growing, though an exception must be made in the case 
of some little valleys where the climate is very suitable; one of these is 
Kustendil, where fruit trees supply one of the principal sources of revenue. 
There are some 21 230 acres of orchards in Bulgaria, but the value of the 
exported fruit is estimated at below £14 000. 

Bee-keeping has lately made great progress. There were 220 934 hives 
in Bulgaria in 1908, which produced over 2 million pounds of honey ; this 
was all corsumed in the country. 

At one time, the idea was entertained of planting mulberry trees in the 
place of the vineyards which had been destroyed by phylloxera and the 
State made every effort to encourage silkworm rearing. In 1891 the value 
of exported cocoons was only £16 890, while during the period 1906-1910 
it rose to an average of £132 000 a year. But during the last two years 
(1911 and 1912) the great fall in the price of cocoons has destroyed the 
confidence of the silkworm breeders and the latter have already begun to 
ait down, the mulberry trees. 

027 - Agriculture in French Guinea. — Souchon. Les produits utiles de la Guince 

fran^aise. — Ministere des Colonies , Bulletin de V Office Colonial , Year 6, No. 63, pp. 65-76. 

Melun, March. 1913. 

Hitherto only traders have availed themselves of the vegetable wealth 
of French Guinea, and that to a limited extent, except in the case of 
rubber, which forms the principal staple of export. Until now the natives 
have only grown those crops which they required for their own consump¬ 
tion ; they have tapped rubber trees and lianas, the produce of which 
is sufficient to cover the personal taxes levied on the inhabitants. 

Soil. — Though but insufficiently tilled with hoes (“daba”), the soil 
is of extraordinary fertility. The country is mostly hilly, but it possesses 
also plains (“bowals”) which provide pasture to numerous herds, and forests 
of tree-ferns and low trees, except in Bower Guinea where the lateritic, 
sandy loamy or clayey soil lends itself to rapidly growing crops. 

Climate. — There is not much difference as regards rainfall and high 
temperature between Upper and Bower Guinea, with the exception of the 
mountain group of Fouta-Djalon where the temperature is mild and 
often cold. The climate of the highlands, that is of Middle and Upper 
Gtiinea, is easily supported by colonists. 

Labour. — At present, owing to the emancipation of serfs, labour is 
more abundant; further, the railways have partly suppressed the use of 
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porters, which system formerly absorbed most of the native labour. In 
general both porters and farm hands are paid from 7 d to 9 % d per day, 
besides about 1 % lb. of rice worth about 1 % d to 1 s/ 4 d per lb. 

Agriculture. — The land may not be sold by those who occupy it be¬ 
cause it belongs to the community of natives represented by the village 
or by a group of villages. 

The intensive cultivation of rice, earthnuts, fonio, maize, cotton., to 
mention only the most important crops, would give excellent results in 
farms organized on modem lin.es and provided with steam ploughs and 
other agricultural machines and implements. 

The chief native crops are: 

Rice .—Cultivated throughout the whole of Guinea in the flooded plains 
and in the neighbourhood of swamps and watercourses. It is the staple 
food of the natives, who, it is estimated, consume about 709 000 tons per 
year, while the production of the country is valued at only 295000 tons. 
The average price is about 10s per cwt., and the yield about £6 8s per acre. 

Earthnuts. — Are grown only for home consumption, but they might 
be produced for exportation. 

Fonio. — Is one of the crops most esteemed by the natives, who cul¬ 
tivate it intensively. This cereal gives, on being crushed, a very nutritious 
meal, which might be advantageously exported as a substitute for fecula 
and semolina. 

Maize and Manioc are not exported. 

Yams are not much grown. 

Kola nut tree .—Grows well in Upper Guinea near swamps and flooded 
lands. It begins to bear fruit when, about 10 years old and yields from 
500 to 800 nuts. The current local price is about 1 y 2 d per nut; in Europe 
the nuts are sold at 2 s 10 y 2 d per lb. It might be one of the principal 
exports of Upper Guinea ; nevertheless no Europeans have taken it up. 

Bananas. — They are grown on a large scale by the « Camayenne » 
Colonisation Company and they are also exported. They thrive well 
only in Lower Guinea, though some specimens are found also in the high 
belt. Bananas begin to bear at the age of 18 months at latest. A banana 
plantation yields sometimes forty times as much as an intensively cul¬ 
tivated potato field. Along the Konakry-Niger railway and near the 
ports it is one of the most remunerative crops. 

Coconuts thrive well along the sea coast, reaching inland about 30 miles 
into the forest region. They begin to bear at eight years of age and they 
yield an average of 33 lbs. of copra per tree per annum, worth 15s 9 i to 
18 s per cwt. (112 lbs). The principal trading firms are those of Hamburg, 
Liverpool and especially Marseilles, which buys yearly about £ 3 200 000 
worth of copra from Manila, Ceylon, Singapore and Mozambique. The 
colonies of the Ivory Coast and of French Congo, richly endowed with dense 
forests, would lend themselves to the exploitation of this plant better than 
French Guinea, where however it would be easy to grow it along the coast, 
instead of which it seems quite abandoned in French West Africa. 
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Elaeis guineensis is abundant in French Guinea, but it is not so plentiful 
as in the Ivory Coast and Dahomey, Replanting this tree along the rail¬ 
ways and near Kcwaakry could give excellent results. 

Rubber is yielded by Funtumia elastica , Manihot Glaziovti, Hevea bra - 
siliensis , Landolphia owariensis and L. Guineensis . The law obliges the 
natives to replant the lianas. Heveas and the lianas [Landolphia) give 
the best rubber, which sells at 4s to 45 per lb., while Manihot Glaziovii 
yields a fragile rubber and in smaller quantity, A new preparation is an¬ 
nounced from Guinea: rubber in small slabs, which yields 98 per cent, of its 
weight industrial rubber. 

Cotton is indigenous in French Guinea; it is grown,spun and woven 
by the natives of Middle and Upper Guinea. A French company has at¬ 
tempted to extend and to improve cotton growing among the natives of 
Dower Guinea, but the results were not very successful because the varieties 
introduced from Egypt and America were attacked by the boll-worm [He- 
liothis obsoleta) and other parasites. It appears, however, that better 
results would be obtained in Middle and Upper Guinea by selecting the 
native varieties. 

Live stock . — The live stock is estimated to consist of about 2 000 000 
head of cattle, 1 000 000 of sheep ard 10 000 horses and asses. 

The cattle of Upper Senegal-Niger are better and larger than those 
of Fouta, which however yield a better flavoured beef; the writer believes 
that crossing the two breeds would improve them. There is no farm school 
in which animal husbandry is taught; private initiative is completely 
wanting. 

The writer believes that European experts could realize handsome 
profits in the live stock trade in Middle and Upper Guinea, provided that 
some farm schools be founded. 

628 - The Agriculture of Mozambique Province, Portuguese East Africa. — 

Lyne, R. N. in B dletin of the Imperial Institute, Vol. XI. No. 1 00. ioa-1 ro. London, 
J anuary-March 1913. 

The southern part of the Province of Mozambique, including Gazaland, 
may be classed as sub-tropical, and is suitable for cattle grazing and the 
cultivation of maize. The native pastures do not foil during the dry season 
as is the case -with the high veldt, and the heavy breeds of cattle such as 
the Shorthorn and Friesland thrive and cross well with the native cattle; 
moreover the whole district south of the Limpopo river has been cleared 
of the East Coast fever. While it is estimated that one million head of cattle 
could be maintained on this area, it carries at present only about 5per cent, 
of that number; but the district is undoubtedly destined to become an im¬ 
portant producing centre in the cattle and dead meat industry of the world. 

The greatest agricultural asset of the country is represented by the Lan¬ 
dolphia rubber forests, and the question of their most profitable esploita- 
tion has been the subject of much discussion. It does not seem possible to 
manage them as plantations and probably the only practical and profit¬ 
able method of obtaining the rubber is to cut down the vines, extract the 
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rubber by machinery, and utilize the land for new crops. Ceara rubber has 
been established in the Quilimane district, where plantations are thriving, 
but south of the Zambesi the climate is not sufficiently moist for its cult* 
ivation. 

Mozambique possesses excellent river systems and in the river valleys 
ideal conditions for sugar cane planting are met with. This fact is being real¬ 
ized, and the output of sugar, which was 30 000 tocsin 1910, will have doubled 
itself by 1914. Oil-producing plants are of less importance than would 
be expected from the geographical position of the country: coconuts 
only flourish in a few coastal districts, and the seeds of Trichilia emetica 
(the source of the “ mafura” tallow), which occur abundantly at Xchambane, 
command such a poor price on the market that it does not pay to collect 
them for export. Groundnuts too, though of excellent quality, will not repay 
the employer of labour to cultivate them. 

Sisal hemp grows in all parts of the Province, and the abundance of 
running water which is essential for the extracting factories, as well as 
the rather dry soil and climate in many parts, make the prospects of profitable 
cultivation very favourable. Cotton has been tried and proved a complete 
failure, but the question requires further investigation before the crop is 
finally condemned. The outlook for tobacco on the other hand is most 
promising though the industry is still quite in its infancy. 

On the whole, Mozambique may be said to be the country of the syndi¬ 
cate and of the steam plough; in only two places has dose settlement been 
attempted. Out of the whole Province, and in fact out of the whole of 
East Africa, the district of Qnilimane may be picked out for its remarkable 
fertility. It is traversed by 8 or 10 considerable rivers flowing with abun¬ 
dance throughout the year, and the soil, though varying in quality, is never 
poor. The land rises gradually from the coast, the rainfall is about 60 in* 
per annum and well distributed, and the climate is not unhealthy as African 
climates go* 

629 - Agriculture in German South-West Africa. — gad, Johannes in [Deutsche 

JLaftdwtrtscbaftUchei Presse, Year XL, No. 26, pp. 316-317. Berlin, March. 29, 1913. 

The natural conditions previling in German South-West Africa compel 
the settlers to devote themselves to live stock breeding on extensive lines, 
all other branches of agricultural production falling into the background. 
According to the official farm list, out of the whole extent of formed land, 
about 26 770 000 acres, only 12022 acres or 0.045 per cent, were arable 
land. In the two districts most suitable for agriculture, Windhuk and 
Grootfontein, this percentage rises to 0.1 and 0.155 respectively. 

The writer gives several reasons for the failure of the attempts hither¬ 
to made to extend agriculture : only a small proportion of the present 
settlers were farmers in their homes; the land really suitable for agriculture 
is limited in extent; the difficulties with which agriculture in the Colony 
has to contend have often been much undervalued The small amount 
of rainfall, the brevity of the rainy season, the unequal distribution of 
the rains, the sudden frosts, the very numerous pests, form difficulties 
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which can only be overcome by very intensive cultivation. Where small 
areas are cultivated with intensive methods, crops of 900 to 1800 lbs. 
of maize per acre are obtained ; where, however, greater areas are but 
roughly tilled, frequently only 45 to 90 lbs. are harvested. 

With intensive cultivation the expenses reach £ 2 to £ 4 per acre, 
so that a crop of 900 to 1800 lbs. at about 11$ per cwt. would yield a pro¬ 
fit of £ 2 to £ 6 per acre. Even reckoning on one really good harvest, 
two average ones and one complete failure every four years, such intensive 
farming on a small scale is fairly remunerative. Wheat, oats and millet 
also promise good and sure harvests. 

A further extension of this intensive cultivation is limited by the ques¬ 
tion of its profitableness. When the local consumption is provided for, 
the excess must be sold at the general prices of the great markets of the 
world, that is maize must be delivered at the port at 5s 6 d per cwt. Now 
this seems impossible on account of the intensive tillage required, of the 
serious want of native labour and of the high railway tariffs. If the maize- 
produdng northern district of the colony is to be able to compete in 
the south with the imports from Cape Colony and meet the wants of 
the country itself, it must have at its disposal sufficient cheap native la¬ 
bour and a lower railway tariff. The first step, however, is the prosper¬ 
ous development of the stock raising industry, which will give the 
necessary means for the establishment, in the course of time, of healthy 
farming in German South-West Africa. 

630 - The Island Of Formosa. Dautrbmbr, Joseph in Bulletin dt la SociiU de G&o - 
giaphie Commercials de Parts , Vol. XXXV, No. 3, pp. 164-171. Paris, March 1913 - 

General information about the economic importance of this island, 
and the monopolies of opium, salt, camphor and tobacco. Also regard¬ 
ing the progress of the irrigation works and the rice production; the amount 
of rice at present exported to Japan is worth over 18 million frs. (£700000). 
The cultivation of sugar cane is extending, and the value of the sugar now 
exported to Japan is 90 million frs. (£3500000). Tea, however, 
makes the largest export: green tea,«oulong», «souchong»and black 
tea are exported to the value of 17 or 18 million frs. The chief agri¬ 
cultural products, in addition to those already mentioned, are sweet 
potatoes, ramie, jute and indigo. 

631 - Agriculture in the “ Altos ” of Guatemala. — Sapper, Karl in Der Tro- 
pcnpflanwr, Year 17, No. 4, pp. 191-199. Berlin, April 1913 

Notes upon the conditions of agricultural exploitation in western 
Guatemala: Climatic conditions, cultural methods and the chief crops 
grown (maize, wheat, lucerne, potatoes) are dealt with. 

632 - Courses of Instruction and Lectures on Fruit, Vegetable and Flower Culture 

111 Belgium. — MifdsUre de ? Agriculture a dec Travaux publics, Bulletin de l* A pi* 
culture et de VHorticulture, Year 2, No. 6-7, pp. 361-421. Brussels, 19x3. 

East winter, in accordance with a Ministerial Decree of Septem¬ 
ber 5, 1912, courses of instruction consisting of 20 lectures on fruit - 
growing were held in 22 places in Belgium and similar lectures on 
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market garde*ing in 10 places. Series of lectures (generally 5 or 6 in 
number) were also given ; of these the subject in 244 places was fruit - 
growing, in 242 market gardening, and in 61 flower-growing. 

The Ministerial Decree contained a detailed curriculum both for the 
instruction courses, and for the series of lectures. 

633 - The Agricultural Curriculum at the Hamburg Colonial Institute, — Haw- 

butgisches Kolomal-InstiUii urd All r etneines V&lesurtgswesen, Verzeichniss der Voilesungcn 

m Sommerhalbjakr 1913, pp. 6. Hamburg, 1913. 

The course on colonial agriculture at the Hamburg Colonial institute 
includes : agriculture, veterinary science, natural science, and rural 
economy; also optional attendance at all the other lectures and at the 
foreign language classes. The course lasts four terms, and at the con¬ 
clusion the students may take an examination for a diploma for profi¬ 
ciency in Colonial agricultural knowledge. 

634 - The Establishment of a German School of Pisciculture at Eger. — Schu¬ 
bert, Ottokar in OesterreichiscHe Fisckerei-Zeitunt ,, Year X. No. 7, pp. 114-115. 

Vienna, April 1, 1913. 

The Provincial Agricultural Council of Bohemia proposes establishing 
a German School of Pisciculture for the theoretical and practical instruc¬ 
tion of pisciculturists and of the staff employed in fish-breeding establish¬ 
ments. The school in question will be at Eger, a town which offers 
every facility for the sale and despatching of fish, as well as for the practi¬ 
cal work of fish-breeding. 

635 - The Royal Practical School of Agriculture at Todi (Perugia, Italy). — 

Bottettino del Minutero di A^ncoUura , Industna e Commercio , Year 12, Vol. 1, 

Series A, Part 9, pp. 231-253. Rome, March 1, 1913. 

The organization (administration, teaching staff, regulations) and 
curriculum of the course, which extends over a period of four years. 

636 - Amalgamation of the Poultry Stations in South Australia.— Eadrie, d. f. 

The Poultry Stations. Scheme of Amalgamation. — The Journal of the Department of 

Agriculture of South Australia , Vol. XVI, No. 7, pp. 784-786. Adelaide, February 1913. 

The scheme for amalgamating the three existing Poultry Stations of 
Roseworthy, Kybybolite and Murray Bridge has been approved by the 
Minister of Agriculture and will be given early attention. There will now 
be one central State Poultry Station at Para field, about 10 miles from Ade¬ 
laide. Its objects will be to carry on the laying competitions and various food 
experiments. All experiments will be on a large scale, and breeding, in¬ 
cubation and other experiments will be carried out. Table-bird breeding 
will form a a special branch, and only proved breeds will be kept. A good 
revenue to pay for the work will be obtained by keeping some thousands 
of hens and pullets to supply market eggs. 

A large building will be converted, so as to provide two large incubation 
rooms. Two large brooder houses will be erected and yards laid out to 
provide accommodation for rearing chickens, breeding stock, experimental 
Work, egg production, etc. 

• The new Poultry Station will afford excellent opportunities for teaching 
pupils Ike newest methods in poultry rearing and keeping. 
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637 - Ruakura Farm of Instruction. A Digest of the Work of the Year. — 

McConnell, Primrose in New Zealand Department of Agncultvie, Industries anl 
Commerce , The Journal oj Agriculture, Vol. 6, No. 1, pp 24-33 Wellington, 
January 15, 1913. 

Numerous experiments were made, or continued, the subjects dealt 
with being as follows : 1) plant selection (cereals, turnips and mangels) and 
plant diseases; 2) forage plants for dairy-cows; 3) manuring (pastures, 
green-manuring); 4) fat lamb breeding, calf-rearing (raw crushed linseed 
seems equal to boiled orscalded as cream-substitute), treatment ofstomach- 
worms in sheep. A lucerne paddock has been successfully established 
on swamp land. Numerous sittings of eggs of carefully selected poultry 
have been distributed. The Farm has also sent authentic exhibits and 
information to the various shows throughout the Dominion. 

638 - Regulation for the New Higher School of Agriculture and Veterinary 
Medicine in Brazil. — Diano 0 §ctal, Estados U nidus do Brazil, Year I, II, No 24, 
pp. 1473-1486. Rio de Janeiro, January 29, 1913 

The Decree No. 9857, dated November 6,19x2, approves the regula¬ 
tion (which is annexed to the decree) of the “ Escuela Superior de Agricul- 
tura e Medicina Veterinaria ” about to be instituted. Education in agricul¬ 
ture and in veterinary science will form two distinct courses for agricul¬ 
tural engineers and for veterirar} surgeons. The special course for the 
former will last three years; for the latter four years. Each of them will 
be preceded by a preparatory course of one year. 

An experimental field (Fazenda experimental) will be attached to the 
school. It will be devoted to the practical teaching of agriculture, animal 
husbandry and the chief rural industries, as well as to experimentation in 
the extensive and intensive methods of growing the industrial and forest 
plants of the country. 

639 - The Great Agricultural Week in Paris. - huier, h. in Bulletin de la Souet 1 
d 1 Encouragement pour VIndustrie national «, Year ii2,No. 3, pp. 462-472. Paris,March 1913 

The Great French Agricultural Week was held m Pans from the 17th 
to the 24th of February. In this time the following Agricultural Asso¬ 
ciations held their general assemblies: Societe des Agriculteurs de France, 
Association des Ingenieurs-agronomes, Sodetedes Viticulteurs de France, 
Soctete de ^Industrie laitifcre, Syndicat des Fabricants de Sucre, Union 
Centrale des Syndicats des Agriculteurs de France, Syndicat Central des 
Agriculteurs de France. 

A general Agricultural Exhibition was held at the same time; the dif¬ 
ferent sections of the latter were as follows: fat stock, dairy produce, agri¬ 
cultural and horticultural produce, packing materials, and agricultural 
machinery. 

The “ Society des Agriculteurs de France "which has over 10 000 
members and is divided into 14 sections, held sectional meetings every 
morning during the week and general meetings in the afternoons; the dis¬ 
cussions were on technical, economic, and social questions connected with 
agriculture, such as mechanical ploughing, the employment of electricity 
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in agriculture, the labour question, the housing of labourers, legislative 
regulation of labourers’ pensions, home work. Amongst otherJdetisiors, 
the meeting resolved to devote 20000 frs. (nearly £800) to making 
exhaustive trials with mechanical ploughs at Puiseux (Seine-et-Oise). 

The “ Society d’Encouragement k rAgriculture ” held a three-days* 
Congress for the purpose of discussing questions connected with the expor¬ 
tation of agricultural produce, the sale and exportation of cereals, cattle, 
pigs and pork, wine, fruit and fruit wines, olive oil, vegetables and 
flowers. 

The chief result of the fat stockshow was the proof afforded of the flesh- 
producing qualities of the Charolais cattle and the Craonnais pigs. 

After briefly mentioning the exhibition of the products of agricultu¬ 
ral industries, and the exhibition of the agricultural and horticultural 
products of Algeria, Tunisia, Morocco, the Mediterranean coast and the 
Rhone Valley organised by the P. L. M. railway, the writer gives some 
interesting information concerning the development in the trade in early 
vegetables and flowers from the South of France and Algeria, and the 
measures adopted by the above Company for the rapid despatch at low 
rates of this produce to the Parisian and foreign markets. 

Over 160 makers of agricultural machines sent exhibits to the show ; 
of these the motor ploughs and milking machines aroused the most 
interest. 

640 - Agricultural Shows. 

Austria: 

ISIS. Sept. 7 - 9 . Kirchdorf a. cl, Krems (J^ower Austria). — Agricultuial and Industrial Exhibi¬ 
tion organized by the “ I^ndwirtschaltlichcr Bezirksvtrein in Kirchdoif.” 

Belgium. 

1013 . Sept. Iyouvain. — Ornithological ExhibiUon. Sec.: M. Eug. Taut, 153, Rue de la 
Station, Iyouvain. 

Nov. 15-17* Renaix. — International Show of Ubc Rrcjaix Pigeon Club. For inform¬ 
ation, address: M. 0 . Rose, Remix. 

Dec. 13-164 Li£ge. — Third International Show of Birds of all species, organized by the 
I 4 £ge Avicultuxal Society (“Scod6t6 ornithologique ”). For information, address 
to the Sec.: M Ch.de Neetf, 46. rue des Mmeurs, Herstal. 

D&nmafk. 

1918. Summer (opens June) Copenhagen. — General Cold-storage Exhibition, organized by 
the " Association des Industries. ” Address: Bureau of the “ Association des In- 
Industries, ” Copenhagen. 

France . 

1918. July 16-19. Saumur, — Central Show organized by the “ Societe d’encouragement & 
r&evage du cheval de guerre fran^ais ” (Society fbt encouraging the breeding of 
French army horses). 4 

Sept. 23-24 Saint-Quentin (Saint I^azare farm), Aisne. — Competition in mechanical 
beet-pulling, organized by the 44 Comice agricole ” of the arrondissement of St. Quen¬ 
tin. Address, before Aug. 15, to the general sec.: M. Cardon, me de Gouvemement, 
36. Saint-Quentin, 

October. Saint-Etienne, — Show of industrial inventions and novelties. Address to 
offices of the " Union des Inventeurs de la Ivoiie, ” Hdtel de VUle, Saint-Etienne, 
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Oct. 24-Nov. 2. Pads, Cours-la-Reine. — Geneial autumn horticultural show, organized 
by the “SoddA Nationals d’Horticulture de France ”. 

Nov. 6-10. Bordeaux. — General autumn show, organized by the 41 Sod6t6 d’Horticul- 
ture de la Gironde. ” Address, before Oct. 20, to the general sec.: M Morain, 10 rue 
Sainte-Catherine, Bordeaux. 

Nov. 19-03. Moulins. — Poultry Show, organized by the “ Sod etc des Aviculteurs ct 
Agriculteurs du Bourbonnais et du Centre. ” Address to the president: M. Buvat, 
avenue Victor-Hugo, Moulins, Allier. 

1914 May i-Nov 1. Lyons.!— International Urban Exhibition Sections will be reserved for 
foods of animal origin in general, and for m«lk and its derivatives. 

Germany. 

1918 - July ii* 13. Cor bach. — Agricultural Show for Waldeck and Pyrmont. Address to 44 Ge- 
schaftsstelle der Landwirtschaftskammer, *’ Mengeringhausen. 

Holland. 

1918 . June 26-July 10. Sittard. — International Exhibition of Industry, Commerce, Agricul¬ 
ture, Arts and Science. 

Aug. 20-22. Kampen, Zandberg, Champ de Mars. — Agricultural Show, and annual 
meeting of the Agricultmal Sodety of Guelders and Overyssel. 

Italy. 

1918 . September. San Vito al Tagliamento (Udine Prov.).— Cooperative Daily Show, organized 
by the 44 Circolo agrario ” and the 44 Cattedra ambulante di agricoltura ” of San Vito 
al Tagliamento. 

1914 . Milan. — Exhibition of Cold, Heat and Light, on the occasion of the 50th. anniversary 

of the founding of the Milan Polytechnic School. 

1915 . Melegnano (Milan Prov.). — Lombardy Agricultural Show. 

Japan. 

1918 . October. Yokohama. — Japanese Agricultural and Industrial Exhibition, organized by 
the 14 Kwangyo Kyotai ” (Industrial Association) of Yokohama A section is devoted 
to products imported into Japan. 

Autumn. Toyama and Kagoshima. — Provincial shows, 

1914 . Tokyo, Uyeno Park. — Exhibition organized by the Prefecture of Tokyo (under Govern¬ 
ment patronage). Foreign products will be admitted. 

Norway. 

1914 . Christiania, — Norwegian Jubilee Exhibition ( 4 ‘ Norges Jubileums-Utstilling ”). Will 
include a permanent and temporary agricultural shows. 

Panama. 

1914 . Jan. 21-May 31. Panama City. — National Exhibition on the occasion of the fouith cen¬ 
tenary of the discovery of the Southern Pacific by Adelantado Vasco Nunez de Balboa 
Peru, 

1918 . Nov. 2-Dec. 31. Lima. — International Exhibition of Hygiene. A section is devoted to 
food materials and non-alcoholic drinks. Entries dose Oct. 20. Address to: a Pie- 
sidente de la Commission Ejecutiva de la Exposid6n de Higiene ”, Academia de Medi- 
dna de Lima, Plaza de la Bxporiddu, Lima, Peru. 

PortugueSe East Africa. 

1918 . October. Loanda. — Agricultural Show. 

Russia. 

1918 . Sept 5-8 (Aug. 23-26 old style). Mitau. — Agricultural Show organized by the " Kur- 
lSndische Okonomische Gesellschaft ” of Mitau. 

Spain. 

1914 . May (provisional date). Valencia, — Exhibition of agricultural machines, and especially 
machines for rice-growing and rice driers, on the occasion of the International Rice- 
Growers* Congress. 
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Switzerland. 

1914 . May 15-Oct 15. Bemc. — Swiss National Exhibition. 

Tripoli . 

1918 . Autumn. Tripoli.-— First Italian Industrial Exhibition. Includes a section for agri¬ 
culture, colonisation and local industries. Offices: Via Maddalena, 15, Milan. 

United Kingdom. 

1918 . Islington (London), Agricultural Hall. — Second International Exhibition of Chemical 
Industry, Engineering and Metallurgy. Organiser: F. W. Bridges, 124 Holbom, 
London, E. C, 

Uruguay. 

1918 . Autumn Montevideo, Prado. — General Agricultural Show, organized by the “ Assoda- 
cidn rural del Uruguay. ” 

541 — Congresses. 

AustriarH ungary . 

1918 . June. Kaschau — Congress of Hungarian Farmers, organized by the Hungarian Farmers’ 
Society. 

Belgium . 

1918 . Aug. 1-5. Brussel®. — Third International Congress for the Study of Cancer, organized 
by the Belgian Commission for the Study of Cancer. Address to: Dr. Heuseval, 
Palais du Cinquantenaire, Brussels. 

Sept, (early). Ghent. — Pomdoglcal Congress. 

United Kingdom. 

1914 . Aug. 3-8. London.— Tenth International Veterinary Congress. Address of Organizing 
Committee for Great Britain and Ireland: Royal College of Veterinary Surgeons, xo 
Red Irion Square, London, W. C. 


CROPS AND CULTIVATION. 

642 - Weather Forecasting and Sun Spots. — poskln, p. Metfcoroiogie et u&to* 
rologie Agricole (Inaugural address for the Session 1912-1913 delivered at the State 
Agricultural Institute). — Annales de Gembloux , Year 23, Nos. 1 and 3, pp. 1-18 
and 61-89. Brussels, February and March, 1913. 

After a brief account of the present state of meteorological Science, 
and a short history of the development of the meteorological services in 
the different countries, the difficulties of accurate forecasts in Europe 
are dealt with, and shown to be due in part to the irregular course taken 
by the cydonic disturbances, and in part to the lack of recording stations 
on the eastern side of the Atlantic Ocean. Long period forecasts, i. e. 
the average weather to te expected in the more or less distant future, are 
then discussed, the question being whether there exists any periodidty 
in meteorological phenomena, and if so what its fundamental cause 
may be. 

While meteorologists are agreed on the fact that the primary cause 
of meteorological disturbances lies in the unequal distribution of heat 
over the earth's surface, opinions differ as to the latter’s connection with 
solar phenomena. Sun spots have been observed since the time of Gali¬ 
leo and an examination of their records shows that their area — which 
is correlated with general solar activity — increases and decreases perio- 
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dically, the interval between two maximum or minimum points varying 
from 8 to 14 years, with an average of 11.2 years. Besides this, there 
is exhibited a further periodicity of 33.6 years, that is to say that in every 
third period the maximum point is higher than the maximum points in 
the two intervening periods. 

Nordmann, working with data from the tropics where the climate is 
very regular, plotted the variations of the annual mean temperature above 
or below the mean for the whole period (1870-1902). He then compared 
the curve thus obtained with the inverse curve of the frequency of the 
sun spots for the same period, and showed that there was a remarkable 
agreement between the two curves. In temperate regions with an irregu¬ 
lar climate, this correlation is far less apparent but still exists. The 
writer, using data from Ucde, Belgium, for the period 1833-1912, plotted 
the differences between the monthly mean temperture for each month and 
the average temperature of the month over the whole period. The resulting 
curve is very irregular; usually one or two mouths above the average 
are followed by one or two months below the average ; but from time to 
time, at intervals of 11 years, several hot months follow one another, and 
these periods of higher temperature correspond to periods of least solar 
activity. Data from Paris confirm the results in a general way, as do 
yet other data from S. Francisco, Sacramento, and San Diego. 

Professor Douglass, working with old pine trees in Arizona, measured 
the radial thickness of the annual rings, and plotted the results. He re¬ 
marked that there were specially high and specially low points in this 
curve every 32.8 years, with less marked points every 11 years (1). 

The periodicity of seasons of high rainfall has been shown for Ceylon 
by I/Ockyer: for Mauritius, Port Louis, Brisbane, and Adelaide by Mel- 
drum; for Central Europe by Briichner, and in each case the periods are 
of approximately 11 or 33 years and correspond to periods of high solar 
activity. The rainfall data at Ucde were treated in the same way as the 
temperature data alluded to above ; but they did not exhibit the regular 
peiioditity of tropical rainfall. 

A careful study of the curve, however, showed that periods of low solar 
activity and high temperature are also somewhat drier. 

The records of the water level of the Swiss lakes have also been studied. 
Abnormally high levels with intermediate abnormally low levels have 
been recorded every 30 to 40 years from 1700 onwards. 

Finally a dose connection has been traced between an increase in 
area of the sun spots, and increased magnetic disturbances on the earth. 

To summarise: though the correlation between solar phenomena 
and terrestial meteorological phenomena has not yet been completely 
worked out, it is a remarkable coincidence that a minimum solar acti¬ 
vity should always be accompanied by a rise in temperature, a lowering 
of the rainfall and a reduction of electric and magnetic disturbances. 


[Ed.). 


(1) See also No. 324, B Mardi 1913* 
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643 - Meteorological Conditions in a Field Crop, with a Description of two 
Simple Recorders- — Balls, W. I*. in Quarterly Journal of the Royal Meteoro¬ 
logical Society, Vol. XXXIX, No. 166, pp. 109-113. I^ndon, April 1913. 

The experiments were carried out in a cotton field in Egypt and 
showed that the cotton plants lower the temperature and raise the 
humidity of the surrounding air to a considerable extent, even at night 
when transpiration is reduced. A gentle breeze immediately raised the 
temperature and lowered the humidity, and the particular interest of the 
phenomenon to the plant physiologist lies in the rise of tissue tempera¬ 
ture and the consequent increased growth-rate of the plant which is 
thus produced. 

Two of the instruments used in taking the observations were of the 
author's own devising: one of them was used for measuring low wind 
velocities and the other for recording clouds at night 

644 - Classification of the Soils in Glaciated Regions according to Size of Par¬ 
ticles and Physical Properties. — frosterus, benj. in La psdoiog%e . Year ij, 
No. 4, pp. 52-60. St. Petersburg, 1912. 

After a short introduction explainis g the use of the terms " Ablager- 
ung” (earthy deposit) and “Boden” (soil), the writer, by means of tables 
giving the results of his soil investigations, shows that the mineral 
earthy depositsin glaciated regions are to be classified according to the size 
of their particles and their physical properties. In conclusion, he gives 
the type divisions of soil which should be indicated in field-mapping 
in Finland. 

645 - Osmosis in Soils, and Possible Applications of the Principle. — i. lynde 

C. J. Osmosis in Soils. Soils act as Semi-permeable Membranes. — Journal of Phy¬ 
sical Chemistry, Vol. 16, No. 9, pp. 759*765 + 3 figs. December, 1912. 

2. IfYNDE, C. J. and Bates, F. W. — Ibid., pp. 766-781 + 2 figs. 

In the first article, the writer shows by means of experiments that a day 
subsoil acts from the osmotic point of view as a semi-pt rmeable membrai e 
(i. e. allows free passage to the molecules of water, but not to those of the 
dissolved substances in a given solution) and that water is moved through 
the soil by osmotic pressure. 

The experiments described in the second article were made with clay 
subsoils and with others containing a high percentage of sand and a low 
percentage of day, 

They showed that for sterilized day subsoil in the presence of water: 
X) the soil acts as a semi-permeable membrane; 2) the efficiency of a 
column of soil as a semi-permeable membrane increases with its depth; 
3) water moves through the soil towards a solution and develops a certain 
osmotic pressure; 4) the osmotic pressure developed increases with the 
temperature. 

This theory is only substantiated by the experiments in the case of a 
heavy clay subsoil prepared by settling out of suspension in hot water in 
a centrifuge. No osmotic pressure was developed when a sandy soil was 
used. 
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Hie theory is suggestive for agricultural practice in the following ways : 

Tillage . — The different operations of tillage promote the growth of 
bacteria, which increase the concentration of the soil solutions in the up¬ 
per layers of soil. This in turn increases the osmotic pressure of these 
solutions, and therefore increases the amount of waterraised from the lower 
depths through the subsoil. 

Drainage. — It is well known that crops on drained land receive more 
moisture than those on undrained land. This may be due to deeper root 
system, but it may also be attributable to the fact that, in drained land, the 
water level is lowered to a depth of 3 or 4 feet below the surface. This permits 
air to enter to this depth, which promotes the growth of bacteria ; the lat¬ 
ter produce more soluble salts and these increase the concentration of the 
soil solutions and thereby the osmotic pressure, so that a larger amount of 
water is lifted from below through the subsoil. 

Manure. —Experiments made by King show that in land treated with 
manure well worked in, the rise of water is stronger than in land not so 
treated. This cannot be due to a greater capillary rise, but appears to be 
attributable to the increased number of bacteria, which produce a larger 
amount of soluble salts; this increases the osmotic pressure of the soil 
solutions near the surface and therefore the amount of moisture raised 
through the subsoil. 

Mineral fertilizers. — When mineral fertilizers are added to the land, 
the concentration of the soil solutions near the surface is increased; this 
ircreases the osmotic pressure of these solutions, and, according to the 
writers’ theory, should increase the amount of moisture raised through the 
subsoil. 

Increase of temperature. — The rise of water in the soil, in so far as it 
is due to osmotic pressure, is increased by a rise in temperature in various 
ways. 

The soil mulch. — Under a soil mulch the land is moist and warm and 
the conditions are ideal for bacterial growth. Thus the osmotic pressure of 
the soil solutions is increased and more water is raised through the subsoil. 

Dry farming. — In dry farming it is the practice in some cases to plant 
a crop every other year, and to maintain a mulch on the land in the off 
year. The writers’ theory suggests that the increased crop the second 
year is partly due to the increase in the osmotic pressure of the soil solu¬ 
tions near the surface owing to bacterial action, as explained under “soil 
mulch ” above. 

This theory opens up a large field for investigation in soils; Amongst 
the questions for solution are the following: 

1) Do soils other than clay subsoil act as semi-permeable membranes ? 

2) Does the efficiency of a soil as a semi-permeable membrane depend 
upon the percentage of clay it contains ? If so, how ? 

3) Do soils under field conditions act as semi-permeable membranes? 

4) Do the operations of tillage increase the amount of water raised 
through the subsoil ?. 
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5) Are there substances, other than those at present known, which 
are not plant foods, but which can be used as fertilizers with benefit from 
the point of view of their action on the osmotic pressure of the soil ? 

646 - The Partial Sterilization of Soil and the Nature of the Limiting Faetor 
of Bacterial Development* — Russell, E. J. and Hutchinson, H. B. (Rothamsted 
Experimental Station) in The Journal of Agricultural Science , Vol. V, Part 2, 
pp. 152-221 -f- 7 tigs. Cambridge, March 1913. 

The writers have by these further experiments confirmed and extended 
the results reached in their previous paper (1). Fresh evidence is adduced 
that bacteria are not the only inhabitants of the soil, but that another group 
of organisms occurs, detrimental to bacteria, multiplying more slowly under 
soil conditions and possessing lower power of resistance to heat and to 
antiseptics. 

In consequence of the presence of these detrimental organisms, the num¬ 
ber of bacteria present in the soil at any time is not a simple function 
of the temperature, moisture content and other conditions of the soil. It 
may indeed, show no sort of connection with them; thus rise of tempera¬ 
ture and increase of moisture content are found to be ineffective in increas¬ 
ing the bacteria in the soil. The number of the latter depends on the differ¬ 
ence of activity of the bacteria and the detrimental organism. 

Partial sterilization leaves the former unharmed, but kills the latter, 
as do antiseptic vapours or the heating the soil to 55 or 6o° C. Whenever the 
treatment is sufficiently energetic to kill the bacteria, these micro-organisms 
rapidly increase as soon as the soil conditions are made normal. Once the 
detrimental organisms are killed, however, the only way of introducing 
them again is to add some of the untreated soil, but the precise conditions 
governing the transmission are unknown. 

The writers provisionally identify the detrimental organims of the 
soil with the active protozoa of the latter, but as the zoological survey is 
yet incomplete, they do not commit themselves to any definition of the term 
protozoa, nor to any particular organism, or set of organisms. 

As there is a great diversity of opinion on this point (2) it may be well 
to mention some of the experiments made by the writers, who in all their 
sterilization operations, always sought for and obtained protozoa. The soil 
is inoculated into a one per cent, hay infusion and left in an incubator at 
25°C for 4-5 days, examination being made periodically for protozoa; these 
are roughly grouped as dliates, amoebae, and monads. Partial sterilization 
simplifies the fauna considerably, killing the dliates and amoebae but often 
leaving certain monads. Whenever the dliates and amoebae were killed, 
the investigators invariably found that the detrimental factor was extin¬ 
guished; whenever the detrimental factor was not extinguished, the 
protozoa also were not killed. 

The following are typical results for heated soils : 


(1) See No. 14, B, Jan. 1913. 
(») See No. 467, B. May 1913. 
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Bacteria 
after 68 days. 

Millions per 
gram of dry soil 

Ammonia 

and 

nitrate formed 
after 68 days. 
Parts per million 
of soil 

Detrimental 

factor 

Protozoa found 


■■ 

| 


abates* 

1 

Untreated soil. 

ff§22l| 

13 

present . . < 

: amoebae 




1 

monads 




| 

cilia tes 

i 

Heated to 40® for 3 hours . 

7-5 

144 

present . . - 

amoebae 



1 

1 

monads 

Heated to 56° for 3 hours . 

37-5 

36.7 

killed . . . 

all killed 


Treatment with toluene leads to similar results: 



Bacteria 
after 30 days. 
Millions per 
gram 

Ammonia 

and 

nitrate formed 
after 30 days 

Detrimental 

factor 

Protozoa found 

Untreated Soil. 

8 

24.5 

1 

present . . < 

dilates 
j amoebae 

Toluened soil. 

47*4 

41.6 

l 

killed . . . 

[ monads 

all killed but 

certain mo¬ 





nads 


Quicklime also produces the same effect. 

As the writers’ methods of dealing with soil protozoa do not reproduce 
conditions in the soil, they abstain at this stage from laying too much stress 
on any relationship that comes out, but which may only be accidental, 
between their detrimental organisms and any of the ciliates, amoebae and 
monads that their methods reveal. But it seems sa fe to draw two conclusions: 
i) the detrimental organisms possess the properties of protozoa and not of 
bacteria; 2) the presence or absence of the, detrimental organisms is iati- 
mately associated with the presence or abeenoeofa complex protozoan fauna. 
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The increase in bacterial numbers following after partial sterilization 
by volatile antiseptics is accompanied by an increase in the rate of ammonia 
production until a certain amount of ammonia and nitrate has accumulated, 
when the rate falls. Thus two cases arise: i) when only small amounts of 
ammonia and nitrate are present, there is a relationship between bacterial 
numbers and the rate of ammonia production ; 2) when large amounts of 
ammonia, or of ammonia and nitrate, are present there is no such 
relationship. The limit varies with the composition and condition of 
the soil. 

Complications are introduced when the soil has been partially sterilized 
by heat, as the organic matter is decomposed and some of the bacterial vari¬ 
eties are exterminated. These effects become more and more pronounced 
as the temperature increases ; the maximum number of bacteria are found 
in soils which have been heated to 6o°C, while this is the minimum tem¬ 
perature necessary to kill the detrimental organisms. 

At this temperature, we have the same relation between the two sets of 
organisms as obtains when the soil is treated with volatile antiseptics. 
Although bacterial numbers are at a minimum in soils heated to ioo° C, 
the decomposition effected is at a maximum. With this exception, it is 
generally true that bacterial multiplication may go on without increasing 
theproduction of ammonia, but anincrease in the rate of production of am¬ 
monia does not take place without bacterial multiplication. 

The increase in bacterial numbers brought about by addition of bacteria 
from the untreated soil into partially sterilized soil leads to still further 
production of ammonia and nitrate, unless too large a quantity of these 
substances is already present. But the subsequent depression in bacterial 
numbers consequent on the development of the detrimental organisms is 
generally (though not always) without effect on the rate of decomposition, 
apparently because it does rot set in until too late. 

647 - Irrigation on the Southern Side of the Pyrenees. — be Contbnson in Revue 

£conomiqve Internationale, Vol. I, No. 1, pp. 76-95 Brussels, January 15-20, 1913. 

There are large tracts of fertile soil in Northern Spain which are ren¬ 
dered unproductive by lack of water, and with the mountain range dose 
at hand and a proper utilization of its water resources, much might be 
done in the way of redamation. 

The Royal Irrigation Company of the Ebro Agricultural Syndicate 
has been established 19 years, and during that period the receipts for irri¬ 
gation water have risen from £2106 in 1892 to £11713 in 1910, 
forming 93 per cent of the total receipts at the latter date. The success 
of this company induced Sr. Romana to formulate a project for an immense 
system of water canalization which is to reclaim 300 000 hectares (740 000 
acres) in Upper Aragon at a cost of 535 pesetas per hectare (£ 8 ns per 
acre). 

The region covered consists of gentle slopes and wide plains with 
a gradual fall of about 1180 feet. At present it is estimated that 4000 
hectares (nearly 10 000acres) receivesomeirrigntiou of anirregular and un- 
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reliable kind, 196 000 hectares (484 300 acres) are ttnirrigated but produce 
meagre crops of cereals or are planted to a small extent with vines or 
olives, and 100000 hectares (247000 acres) are altogether tmcilltivated. 
The production is uncertain, and in periods of drought the population 
must either emigrate or starve. The value of the ground in this area may¬ 
be stated as follows: 



Millions 


of pesetas 

4 000 hectares with irrigation at i 500 pes. per ha. (£ 24 

p. acre).... . . . 

196 000 hectares not irrigated, but cultivated, at 450 pes. 

4 

(£ 160 000) 

per ha. (£7 4s p. acre).*. 

100 000 hectares uncultivated at 100 pes. per ha. (£ 113 s 

88 

(£ 3 5«o 000) 

p. acre)... 

10 

(£ 400 000) 

Total * . • 

102 

(£ 4080000) 


With a reliable water supply its value would be : 

Millions 
of pesetas 

230 000 hectares suitable for cereals at 500 pesetas per ha. 345 (£ 13 800 000) 

70 000 » » for intensive cultivation at 3 000 

pes. per ha. (£ 48 p. acre).. 210 (£ 8400000) 

Total . . . 555 (£ 22200000) 

Even when the cost of the undertaking is deducted, a profit of over 
500 pes. per ha. (£6 3s per acre) is obtained; further it is estimated 
that the annual gross returns will increase from 69 to 349 pes. per 
hectare (17s to £4 12s per acre). The annual rainfall varies from 
8 to 20 inches, but as it is regular and evenly distributed an allowance 
of 8 in. of irrigation water would be sufficient to secure the cereal crops. 

A description is given of a very successful piece of reclamation car¬ 
ried out on a small scale by a landlord in the zone of the Aragon-Catalogr.a 
Canal. The water has been brought 5 % miles from the main canal, 
and, in order to provide the necessary labour for the scheme, a small 
farm colony or model village has been established. The landlord bears 
all the expense of settling in the tenant or colonist, and of stocking the 
holding, and receives in return one half of the yields of com and forage 
at harvest. The colonists, in addition to cultivating their h oldin gs, under¬ 
take to reclaim a certain additional amount of fresh land every year. 
The contracts are entered into for six years, but any time previous to 
their expiration the tenant may pay hack the expenses incurred on his 
behalf, and in that case a fresh arrangement is made, by which the tenant 
retains four-fifths instead of one half of his harvests. Though the system 
has only been working for three years, already half the loans have been 
repaid. 

With regard to method of cropping, as well as in all other questions 
of farm management, the landlord reserves the right of imposing his 







884 permanent improvements. — DRAINAGE and irrigation 


rules on the tenant. The reclamation of land is encouraged by paying 
a fair price (40 $ per acre) for all workdone by the tenant over and above 
bis contract and, further, the landlord himself reclaims 18 to 20 hect. 
(44 to 49 acres) every year. In this way 200 hect. (494 acres) of barren land 
have been brought under cultivation at a cost varying from £5 8s, 
per acre where the landlord himself bears the cost of the labour, to 
£ 4 per acre where the colonists supply the lab our; profitable employ¬ 
ment has been provided for several families, numbering in all 24 indivi¬ 
duals; and the success of the experiment has induced other landlords to ini¬ 
tiate similar systems on their estates, so that as the possible irrigation 
zone of the canal is 100 000 hect. (247 000 acres) it seems safe to predict 
that the population of the district will shortly increase to five times its 
present numbers and will more than justify the expenses incurred by the 
Government in the construction of the canal. 

648 - The Experimental Drainage Field at Josephsdorf, Germany. — Kruger, e. 

in Mittexiungen des K^tser Wilhelm Instituts fUr Landwtiischaft , Vol. V, Part 

pp. 173-185- Berlin, February 1913. 

As is well-known, the beneficial effect of drainage is not only due to 
the removal of the superfluous water, but also to the subsequent aeration 
of the soil. Mierau in 1890, followed first by Klinkert, and recently by 
Friedersdorff, Holdefieiss and Heinze, showed the importance of studying 
aeration on experimental fields J but unfortunately no observations have been 
made on the effect of such aeration. 

Other points in draining which are of no less consequence are the 
depth and distance apart of the drains. It is surprising that the exact 
solution of a question of such great economic importance has been so long 
deferred. Kopecky was the first to show that the distance between the 
drains must be determined as a function of the mechanical composition of 
the soil and of the amount of water to be removed. He advocated there¬ 
fore the mechanical analysis of the soil as a basis of drainage operations ; 
his suggestion was followed and further developed by Fauser and Canz. 
Recently Breitenbach has tried to deduce from the hygroscopidty of the soil 
the right distances at which to place the drains (1). 

Since the introduction of drainage the question of the most suitable 
depthfor drains in heavy days has been the subject of the keenest discussion.. 

There is no doubt that the solution of all these questions is of paramount 
practical importance. The Minister of Agriculture for Prussia, being con¬ 
vinced of this fact, transmitted, in X908, Mierau's proposition to the Section 
of Agricultural Improvements, and entrusted the latter with the task of 
laying out an experimental field for the purpose of solvingall these problems. 

Aftei a prolonged search, a field suitable for the purpose was found at 
Josephsdorf in the district of Culm, which its owner, Hr. Plehn, consented 
to lend for a period of* 10 years. According to the project, the following 
points are to be studied: 


{*} See No. 1271. B . Sept. 1913. 
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1) Drainage with drains situated at different distances apart: 52, 

40 and 26 ft. 

2) Drainage at different depths : 5 ft., 4 ft. and 3 ft. 

3) Drainage with and without aeration. 

There are thus 18 variants. 

The aim of the* drainage experiments is the solution of the Mowing 
questions : the influence of the variants on a) the production; 6) the proper¬ 
ties of the air circulating in the soil; c) the amount of water removed; d) the 
rapidity with which the rain water reaches the drains; e) the development 
of plant roots; f) the mechanical modifications of the structure of the soil. 

These are the bases on which the project was elaborated, and the work 
was begun in March 1911. The field has an area of 8 s / + acres; the cost of 
preparation amounted to £ 97. 

As the drainage works have only been one year in operation, it is ne¬ 
cessarily impossible as yet to give any experimental results. 

649 - The Best Cross- Section for Ditches in Drainage Operations. — SchAnfeldt, a. 

in Der Kulturtechniker , Year XVT, No. 2, pp. 130-134. Breslau, April 1, 1913. 

In making intakes for water, and supply and drainage channels, which 
operations are the most costly items in irrigation and drainage work, it 
is necessary not only to take into consideration the quality of the work, 
but also the question of the financial and commercial basis of the latter. 

This question can only be solved in a satisfactory manner, whea theincreased 
production due to the work not only defrays the depreciation and upkeep 
expenses, but also permits of the formation of a reserve fund, i. e. when the 
interest on the capital expended is at least 5 per cent. 

Thus in the choice of section it is necessary, apart from theoretical 
considerations, to have some idea of the relation between, the cost and the 
section, and to choose the smallest form of section which (with the existing 
fall) will ensure the amount ofwater required. The formulae of Ganguilletaud 
Kutter are generally employed in making these calculations. From the 
examples mentioned by tie writer it appears that the semidrde where the 
surface of the water flows through the ceutre of the drde presents the 
smallest section. Unfortunatdy this form of section cannot be used and 
it is necessary to change the semidrde into a trapezoid in order to recondle 
theory and practice. 

650 - The Effect of Loosening the Subsoil on Yield. — augstin in lUustrUrteLand- tillage and 

wirtschaftlicke Zeitunq, Year 33, No. 32, pp. 303-304. Berlin, April 19, 19x3,* methods of 

Lti loosening the subsoil, as well as in the construction of subsoiling cultivation 
implements, two tendendes have to be sharply distinguished: one strives 
to loosen as much as possible of the subsoil to the same depth by means of 
the broadest possible implement, and without mixing the loosened subsoil 
with the upper layer; the other endeavours to cut by means of a spring 
chisel-shaped subsoiler the deepest possible groove about 1% inch wide 
in the bottom of the funow, with the result that a part of the loosened subsoil 
fells again into the groove, while the greater part in a state of fine division 
gets mixed with the upper layer. 3h Order to investigate the relative ad- 
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A. Zicckau Experiment Field. 


Lockout's 

yellow oats. 




Plot 

Yield per plot 
of 6 /xs acre 

Average yield 
per acre 


Grain 

Straw 

Gram 

Straw 


lbs. 

lbs ] 

lbs. 

lbs. 

I. Shallow ploughing . 

V. Duplicate. 

770-5 

706.5 

9713 ) 

85S.8 | 

1 

| 2391 

2961 

11 . Shallow ploughing with groove sub¬ 
soiling . 

VI. Dupb'cate .. 

723.1 

787.0 

IO40.8 ( 

998.9 1 

1 

| 2444 

33 °° 

in. Shallow ploughing whith subsoilmg of 

whole width. 

VII. Duplicate. 

7032 

6834 

9173 ' 
804.S 

| 2244 

2787 

IV. Deep ploughing . 

VIII. Duplicate. 

723.1 

675.7 

829 I 
8589 

| 2264 

1 

2731 


vantages of the two systems and to compare the effects of deep and shallow 
ploughing, the writer conducted some cultivation experiments at Ftiedeberg 
and at Zieckanin the autumn of 19x1, on two fields each x hectare (2.47acres) 
in extent. At Friedeberg the soil of the experiment field is a sandy loam 
with similar subsoil; at Zieckau, it is a slightly humous and loamy sand 
with compact loamy sand as subsoil. 

At Zieckau only oats were grown; at Friedeberg half of the area bore 
oats and the other half barley. The various plots, save for the ploughing, 
were all of them treated in exactly the same way. The results are shown 
in Tables A and B. 

From these experiments it appears that under some circumstances 
shallow tillage is more profitable than the more extensive loosening of the 
subsoil. The richer tbs upper layer, and the better, more compact and 
richer the subsoil, the greater success will attend the loosening of the subsoil. 
Making a groove in the bottom of the furrow requires much less expenditure 
of power than loosening the subsoil ower the whole width of the furrow 
with a broad subsoiler, so that even with an equal yield the first method 
would be preferable; but the experiments show that in two cases out of 
three the plots with the grooves cut in the bottom of the furrow yielded 
more than the plots in which the whole of the subsoil had been loosened. It 
is probable also that the effects of the first method last longer an account 
o£ the solid balks of earth which remain and support the upper layer and 
prevent the loosened subsoil being compressed again too soon. 
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B. Friedeberg Experiment Field. 

i. Original Ltgowo oats. 


Plot 

Yield per plot 
of */«a acre 

Average yield 

per acre 


Grain 

Straw 

Grain 

Straw 


lbs. 

lbs. | 

lbs. 

lbs. 

I. Shallow ploughing. 

V. Duplicate. 

425-5 

402.3 

4873 1 
481.8 1 

| 2b 80 

3i33 

II. Shallow ploughing with groove sub- 

soiling . . *.| 

VI. Duplicate. 

459-7 

428.8 

521.5 | 
511 6 1 

2876 

333i 

III. Shallow ploughing with subsoiling of 

whole width*. 

VII. Duplicate. 

1 

437-6 

468.5 

5°5-° 

529.2 

2933 

1 

3347 

IV. Deep ploughing. 

Vm. Duplicate. 

394-6 

502.7 

476-3 

554-6 

1 

| 2904 

1 

3340 


2. Original Beth’es II barley. 


I. Shallow ploughing . 

V. Duplicate. . . 

377-r 

387-0 

! 1 

426.5 

458.6 1 

! 

1 

; 2469 

2858 

11. Shallow ploughing with groove sub- 

soiling. 

VI. Duplicate. 

384.8 

401.3 

457-5 
503-8 * 

| 2590 

3468 

III. Shallow ploughing with snbsoiling of 

whole width*. 

Vn. Duplicate. 

368,2 

402.4 

435-5 | 

496.x J 

2490 

301X 

IV. Deep ploughing. 

vm. Duplicate. 

340.7 

421,2 

406.8 | 
532-5 J 

2462 

3040 


The 'writer, wishing to investigate the question thoroughly, will repeat 
these experiments for several years and will include in them experiments 
on the moisture and bacterial content of the soil. 

651 - The Possibilities of Profitable Cultivation in the Dry Districts of Ceylon. 

— Fernando, H. M. (A paper read at the meeting of the Ceylon Board of Agricul¬ 
ture). — The Tropical Agriculturist, Vdl. 3X, No. 2, pp. 100-102. Colombo, Feb¬ 
ruary 1913. 

Ceylon may be divided into three zones : the moist and dry low country 
areas, and the hill country, heaving the hill country aside, the moist 
low country area which is situated in thesouth-west of the island is where 
the perennal crops (coconut, tea, rubber, etc.) are cultivated; the dry low- 
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land area, which occupies more than half the island, remains for the most 
part either impenetrable jungle or barren waste, except where irrigation 
water exists or special conditions of underground water obtain. The rain* 
fall on this dry zone is seldom less than 40 inches and frequently rises to 
50 inches, the major part of which falls in the months October-January. 
This period is followed by a drought, then by a few gentle uncertain rains 
in April-June, and a further drought. 

The chief difference between the dry and the moist area, therefore, 
lies in the failure of the south-west monsoon over the former; in spite of 
this, the rest of the rainfall is sufficient to raise one crop per annum, and 
native cultivators do use it to a certain extent for the production of grain 
under a very primitive system of agriculture. But with the introduction 
of dry farming methods, the production of other and more valuable crops 
should be possible. 

Of these, two are suggested as specially suitable — the one being 
fodder to take the place of the large quantities of hay imported from Aus¬ 
tralia, and the other cotton, which could be planted in October, grow with 
the rains, and ripen during the unfailing drought of February and March. 
Preliminary trials indicate that both these crops would be quite successful, 
but more evidence is required before they can be recommended with con¬ 
fidence, so that the necessity of starting experimental farms in the dry 
districts is quite evident. 

652 - The Priee Of Nitrogen. — Bertrand, A. (Delegate for the Nitrate of Soda Ser¬ 
vice in Europe). I*e Marche mondial de l’azote en 1911 et 1912. Rapport pr6sent£ au 
Ministre des Finances du Chili. - Reprinted from L'Engrais , of March 14 and 23,1913, 
pp. 12 + VIII graphs. — 2. Bradbury and Hirsch’s Review of the Market for Sul¬ 
phate of Ammonia during 1912, pp. 37 + 3 tables. London. — 3. Revue commerdale 
de la Semaine. — Les Mercuriales Agticoles , passim. Antwerp, 1913. 

Recently there has been a general rise in the markets of the prices of 
fertilizers and especially of nitrate of soda. In fact the prices of nitrate 
of soda have risen since 1910 and lately have come very near the highest 
quotations of 1906, that is the time of the so-called nitrogen crisis (1). 

According to M. Bertrand the increase in the price of nitrogen, whidi 
before 1906 was attributed to nitrate of soda, should now be attributed to 
sulphate of ammonia, admitting the manurial equivalence of nitric and am- 
moniacal nitrogen. The increase in the price of nitrogen is, however, con¬ 
sidered by M. Bertrand as a special manifestation of the increased prices uni¬ 
versally observed and recognised for all the staples of international trade. 
And if such general rise is due to the diminished purchasing power of gold 
and to the extent of 30 per cent, between 1910 and 1912 (J. Fisher, Quar¬ 
terly Journal of Economics, Jan. 1913), starting from the price of 10$ li 
per cwt., considered as the normal price of nitrate in 1910, M. Bertrand 
thinks that the present price of ns 3 is still within normal limits. 


(x) See: Production et consommation des engross chimiques dans le monde. International 
Institute of Agriculture, 19x3. (Ed.) 
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In confirmation of the above he shows in diagram 1 the fluctuations in 
the price of sulphate of ammonia and of nitrate of soda compared with 
those of sugar and of wheat (1). 

Diagrams 2, 3, 4 and 5 show stffidently the details of the oscillations 
ni the price of nitrogen in its various forms during 1911 and 1912. 

On the above diagrams, M. Bertrand makes the following observations : 

a) The lines representing the prices in the various markets of con¬ 
sumption do not deviate so much from each other, while their parallelism 
with the line representing prices on the coast of Chile is less regular. 

b) The yearly rise in the price of nitrate of soda which takes place at 
the season of consumption was less accentuated during the last two years 
than in the preceding years. 

c) The irregularities and deviations in the sulphate of a mm onia 
markets are relatively more marked. 

d) According to diagram 4, it appears that nitrate of lime has a ten¬ 
dency of its own towards an increase in price. 

e) In cyanamide, the unit (one kilogram per quintal) of nitrogen is, 
in Europe, from id to 1 y 2 d cheaper than in the other nitrogenous fertilizers: 
in the United Stated the reverse seems to be the case. 

f) Diagram 5 shows that nitrate of soda, referred to the kilogram of 
nitrogen in part at least, has resumed higher quotations than sulphate of 
ammonia. 

The following figures, taken from Messrs. Bradbury and BQrsch's Review 
of the Markets for Sulphate of Ammonia during 1912, will assist in giving 
an idea of the present conditions of the nitrogen market. 


Average prices of nitrate of soda , 1903-1912, 
in Liverpool , 95 per cent,, per cwt. 
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(x) M. Bertrand has kindly permitted us to reproduce these diagrams. 
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Average prices of sulphate of ammonia , 

1903-1912, 




good grey 24 per 

cent. 

f. 0. b. Hull., 

per ton. 




£ 

$ 

d 


£ 

s 

d 

1903 . 


9 

2 

1908 .... 

. . 11 

12 

0 

1904 . 

. 12 

3 

8 

1909 .... 

. . 11 

5 

0 

1905 . 


10 

9 

I9IO .... 

. . 12 

3 

2 

1906 . 


0 

9 

I9II .... 

■ • T 3 

15 

3 

1907 . 


15 

8 

1912 .... 

* • 14 

7 

9 




1912 




Jan. . 


7 

2 

July .... 

14 

3 

9 

Feb. . 


8 

1 

August . . . 

. . 14 

7 

0 

March. 

. M 

11 

3 

Sept. 

. . 14 

8 

5 

April . 


19 

1 

Oct. 

. . 14 

0 

2 

May . 


14 

1 

Nov. 

• • 13 

17 

0 

June . 

. 1*1 

11 

3 

Dec. 

. . 14 

3 

5 


Messis. Bradbury and Efiisch recognise the exceptional rise in freight 
rates, which resulted in an advance of about 50 per cent, in nitrate of soda 
freights, causing an increase of prices in Liverpool of 6 more than on 
the Chile coast, but still leaving an ample margin forthe producers. Messrs. 
Bradbury and Hirsch believe that the price of sulphate of ammonia 
depends at present upon the capacity of the German market to cover 
the offers of the producers ; should it fail to do so, these would be obliged 
to have recourse to foreign markets. 

The following figures based on the wholesale prices at Antwerp are ta¬ 
ken from the Mercuricdes agricoles. They indicate the present trend of the 
market. 



Price per kilogram (3.2 lbs.) 


of nitrogen 

Fnd of 

End of 


January igxs 

April 1913 


fas. 

trs. 

Nitrate of soda. 

I.82 

I.65 

Sulphate of ammonia. 

1.78 

X.64 

Calcium cyan amide. 

T '57 

1.57 

Nitrate of lime ....... 

► 1.76 

1.82 


653 - Experiments with Phosphatie Manures in Uruguay, 1907-1912. - SchrCder, j , 

(Agricultural Institute of Montevideo) in Revista de la Asociacidn Rural 4 $l Uruguay, 

Year XEJI, No. 2, pp. 94-98. Montevideo, February 1913. 

A question which is at present very important for the agricultural 
economy of Uruguay is that of the use of manures. The analysis of the 
soils shows a relative poverty of phosphoric add (for instance, from 0.03 
to 0,05 per cent. P a 0 5 soluble in 25 % hydrochloric add). These experi¬ 
ments are spedally important from the fact that they have been made 
under a sub-tropical climate and with the phosphatie by-product of the 
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Fray Bentos meat factories (bone meal, bone ash, guano) in comparison 
with basic slag and superphosphate. 


Results of the Experiments . 




Crop 

Increase 



per acre 

per acre 




grain 


grain 


Maize (1908) 


lbs. 


lbs. 


Without manure. 

.... 

3381 


_ 


Bone meal. 

.... 

4426 


1045 


Guano. 

.... 

4669 


1289 



Roots 

Dry matter 

Dry matter 


lbs. 

lbs. 


lbs. 


Mangolds (1909) 






Without manure. 

.... 14 698 

1 793 


— 


Bone meal. 

.... 49 24 7 

5135 


3 342 


Superphosphate. 

,43 713 

4 384 


2 590 


Basic slag. 

.... 43 403 

4 749 


2 956 



Straw 

Grain 

Straw 


Grain 


tbs. 

lbs. 

lbs. 


libs. 

Rye (1910) 






Without phosphatic manure . 

.... 2855 

713 

— 


— 

Bone meal. 

.... 3 212 

981 

357 


268 

Bone ash. 

.... 3 301 

1 070 

446 


357 

Superphosphate. 

.... 3 301 

981 

446 


268 



lbs. 


lbs. 


Potatoes (1911) 






Without phospatic manure* . 

.... 

4907 


— 


Bone meal.. 

.... 

5799 


892 


Superphosphate. 

.... 

5977 


1070 



A special experiment was conducted on plots of 63 sq. yards with rye, 
for the comparison of bone meals of various degrees of fineness : 


Crop Increase 




Straw 

Grain 

Straw 

Grain 



lbs. 

lbs. 

lbs. 

lbs. 

Without manure. 

. . . 35.20 

9-35 

— 


Bone meal, 

commercial. . . 

. . . 38.50 

11.90 

3.30 

2.64 

» 

coarse. 

. . . 38.50 

10.78 

3.30 

i .43 

» 

fine. 

. . . 42.90 

13.75 

7.70 

4.40 

» 

very fine. . . . 

. . . 41.58 

13.64 

6.38 

4.29 

Bone ash, . 


. . . 41.25 

I 3 . 3 I 

6.05 

3-96 

Superphosphate (I^awes) . . 

. . . 44.00 

12.76 

8.80 

3-41 


'These results confirm the usefulness of phosphatic manures for the seals 
of Uruguay. The differences observed are within the limits of experimen¬ 
tal error. Only coatee bone meal has given, during the first year of the 
experiments, inferior results, thus corroborating the evidence already 
obbtained in other places as to the influence of the fineness of the meal used. 
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654 - Calcium as an Antitoxin to Certain Nutritive Salts in Water-Cultures of 
Peas and Lupins. — Robert, C. in Comptes Rendus is i'Acadimie des Sciences,. 
Vol. 156, No. 11, pp. 915-918. Paris, March 17, 1913. 

Pea seedlings, after having been started in pure distilled water (i. e, 
redistilled over glass) were transferred to the following solutions: 


1) Magnesium sulphate, MgS 0 4 . 

2) Potassium phosphate, HjKP 0 4 . 

or potassium sulphate, K|S0 4 . 

3) Ammonium nitrate, NH 4 NO s . 

or ammonium sulphate, (NH 4 ) 2 S 0 4 . . . 


250 mg. per litre 
500 mg. per litre 
containing an equivalent amount 
of K 

500 mg. per litre 
containing an equivalent amount 
of (NH t ) 


All such plants immediately ceased to grow and appeared to find 
their medium thoroughly toxic, but when calcium sulphate was added in 
the proportion of 500 mg. per litre, the toxic effect was completely neutral¬ 
ized ; nor did it appear when the seedlings were transferred to a solution 
of calcium sulphate alone. 

The following figures were obtained in two sets of experiments: 


I. * 

Redistilled water . 

CaS 0 4 . 

MgS 0 4 . 

HjKP 0 4 . 

K|S0 4 . 

MgS 0 4 -fCaS 0 4 . 
HjKP 0 4 + CaS 0 4 
E£s0 4 + CaS0 4 . 

II. ** 

Redistilled water . 

CaS 0 4 . 

NH 4 NO s .... 
(NH 4 ),S 0 4 ' .... 
NHjNO, -f CaS 0 4 
(NH^jSOj -j- CaS 0 4 



Dry weight in 

mg. 

"Root 

_ " Shoot -- 

""Total " 

10.5 

18.5 

29. 

16.6 

47 - 6 

64.2 



17.6 

8.1 

10.5 

18.6 

7.3 

16.3 

23.6 

17.0 

45-3 

62.3 

12.8 

45-5 

58.3 

14.7 

42.8 

57.5 

11 

16.2 

27.2 

18 

38,7 

56,7 



13.5 



13.7 

20 

39.6 

59.6 

*9 

36 

55 


* Mean weight of 6 seedlings. 

*♦ » » » 8 » 

The experiments lasted 12 days and the temperature varied from 20° to 25° C. 


The growth was practically the same whether the calcium sulphate 
was supplemented by other salts ox not, and it would seem, therefore, that 
salts of potassium, magnesium, and ammonium do not play an important 
part in idle nutrition of the pea seedling during its early development. 

The antitoxic effect of calcium with regard to copper was also shown 
by growing a set of plants in ordinary copper still water, when the 
following results were obtained: 
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Length in mm. 



Root 

Shoot 

Total 

Redistilled water. 

... 64 

43 

107 

Copper still » . 

... 19 

36 

55 

» » » + CaS0 4 .... 

... 36 

83 

119 


The experiments were repeated with white lupins, which proved even 
more sensitive than the peas to the toxic action of the nutritive salts; but, 
on the other hand, wheat and maize gave far less decided results, and with 
them potassium salts in the concentrations mentioned above hardly ap¬ 
peared noxious at all. The investigations are being continued. 

655 - Modifications and Mutations of Tuberous Plants. — laberoeru? in Bulletin 

des Siances de la Soci&U Nationale d*Agriculture de France , Vol. I^XXni, No. 2, 
pp. 157-161. Paris, 1913. 

The writer mentions his previous investigations and those of Eckel and 
Verne on the mutations which have been observed to occur in Solarium 
Commersoni. These investigations were made in Poitou in 1912 and under 
unfavourable conditions from the point of view of insolation. 

Nevertheless, the following points are worthy of notice: 300 plants 
were grown in different nutritive media, ranging from pure sand to arable 
soil, with the addition of 5,10 and 25 per cent, in weight of a fertilizer con¬ 


sisting of the following substances : 

Per cent. 

Well-rotted dung .. . 25 

Rabbit dung.. 

Chicken guano...12.5 

Horae dung.10 

Leaf-mould and well-rotted dung.20 

Grape pomace and lime.. 20 


The tubers which showed a tendency to mutation in preceding years, 
when put into pure sand evinced dear signs of retrogession to the wild spe¬ 
cies, with abundant and prominent lenticels and rough skin; the flowers 
xeassumed their very long styles, their deeply divided corolla, and blunt 
sepals. While on the other hand forms in contact with S. tuberosum , such 
as Early Rose, Merveille d'Amerique and Violet Commersoni 1-01, main¬ 
tained their modifications, which were much accentuated by the applica¬ 
tion of the above-mentioned fertilizer. 

Another series of experiments was carried out with wild S. Commersoni 
collected in 1911 and compared with similar tubers gathered in 1910, which 
had been kept dry. The fertilizer had no effect upon the former, beyond 
causing a variation in the yield; but the tubers of 1910, which had got very 
dried up, presented the following characters : 

Pure sand: wild type maintained. 

With 5 % fertilizer: wild type maintained with slight modification. 

»io% » : four round regular tubers, almost without lenticels, modified. 

» 25 % » : four round tubers, one almost without lenticels, much modified. 
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The miter considers that, given a season of full sunshire, the modifica¬ 
tions would give rise, as in 1901,1904,1906 and 1907 to complete muta¬ 
tions. In any case, the results leave no doubt as to the great effect of 
vicinity increased by the application of manure. 

A third set of experiments showed that 1.1 per thousand of manganese 
sulphate causes the medium to be infertile and entirely suppresses the 
development of tubers; with 5 per cent, fertilizer and 0.55 per 
thousand of managanese sitlphate, the tubers were very irregular and few 
in number; with 25 per cent, of manure, the same amount of manganese 
allowed a more abundant development of tubers, but these were very 
irregular if the plants producing them were derived from much modified 
tubers. 

The facts may be summarized as follows: 

1) Plants in contact preserve their dear tendency to mutation, and 
fertilizers increase this action to the point of making the crops resemble 
in a marked degree the ordinary S. tuberosum . 

2) Any drastic treatment of the tubers, such as prolonged desic¬ 
cation, facilitates the action of the fertilizer, which, however,hasnotsomuch 
effect as when it is used in conjunction with contact action. 

3) harge amounts of manganese paralyse the property of tuber 
production, while the effect of a small dose is yet to be determined. 

656 - Influence of Radio-activity on Germination. — petit, g. and alexin, r. : 

in Comptes Rendus de VAcad&me des Sciences, Vol. 156, No. 11, pp. 903*905. Paris, 

March 17, 1913. 

Seeds of rye grass, wheat and maize were germinated betweensheets 
of damp blotting paper. In one set the water used for damping had a 
radio-activity of 0.089 per litre, while in a set of controls ordinary 

water was employed. In each case the radio-active water had a remarkably 
stimulating effect on the grains, though this effect did not become apparent 
till about the twelfth day after the commencement of the experiment. 

657 - On Cleistogamy in Rice (Oryza sativa) and the Possibility of Gross Fer¬ 
tilization. — Farneti, Rodolfo in AUi delT Istituto Botanico dell* University di 

Pavia, Series II, Vol. XU, pp. 351-362, plate XIV. Milan, 1913. 

The writer has been able to observe that the pales of rice never open, 
before, during or after the dehiscence of the anthers. Consequently the 
natural production of hybrids is impossible, even as a chance occurrence. 
All the varieties and forms in cultivation must have sprung from mutations. 
The great number of these may be explained by the marked diversity in 
the conditions of surroundings, climate and cultivation to which rice is 
subjected. 

Rice is therefore a deistogamous plant, but is exceptional among such 
in possessing flowers of only one type, with perfectly formed gynoedum 
and androedum. It is deistogamous in that no natural internal pressure 
can open the flowers, as this is mechanically prevented by a hinging of the 
edges of the two pales throughout their length. This is perhaps a unique 
type of deistogamy and presents much interest; it should be rioted that 
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Leersia oryzoides, which is one of the few other deistogamous grasses, and 
is a marsh plant dosely related to rice, presents two types of flowers as is 
usual in cases of deistogamy. 

It is well known that climate and spedal conditions tend to modify 
the mechanism of pollination ; it was therefore interesting to find out 
whether deistogamy occurs in all varieties of rice and in all places where 
it is grown, or whether exceptions occur as in other deistogamous plan ts, 
not excepting the spedcs of Leersia. An examination was therefore made of 
23 varieties of rice grown in Japan, sent direct from Nisigura, and of several 
varieties indigenous in Italy or introduced at various dates from abroad : 
not a single exception was found. 

The cause of the deistogamy of rice is presumably hereditary. Oryza 
sativa is a native of river banks and flooded land in Indo-China; in this coun¬ 
try during its period of growth torrential rains occur daily, accompanied 
by flooding of the rivers. If the rice flowers opened, their fertilization would 
certainly be interfered with, if not prevented. 

As natural hybridization is exduded, the writer attempted to find 
out whether there was any possibility of making artificial cross-fertiliza¬ 
tion. The practical results obtained bycrossing in many cultivated plants, 
and espeda Ilyin cereals, are such as to encourage any attempt at hybridiz¬ 
ing rice, either by cross-fertilization or grafting. The production of hybrids by 
the latter means is, however, much disputed. With rice it was attempted 
as long ago as the beginning of the 18th century by Gianverardo Zeviani 
of Verona ; he was the first to attempt grafting on rice, and indeed on any 
gramineous plant, with the idea of reinvigorating the species, which he be¬ 
lieved to be degenerate. But the grafted plant did not give good results. 

In the writer’s experiments on hybridizing by artificial cross pollina¬ 
tion, all the flowers artificially opened, whether or not the stamens were 
destroyed, remained unfertilized, while all those not operated on set seed. 

He believes the failure was due not to lack of skill, or to the damaging 
of the flowers, but to other causes which remain to be investigated. Bfe 
suggests a lack of sufficient moisture of the air within the opened flowers, 
as evaporation within the naturally dosed ones would obviously be very 
limited. The experiments are to be repeated, and the plants dealt with will 
imme<(lately be placed in a damp atmosphere, either under bell-jars or in 
forcing houses. 

If the sterility of the flowers artificially opened but not mutilated was 
due solely to this cause, artificial crossing of rice, though very difficult, 
cannot be considered impossible. All will depend on the skill and patience 
of the operator. 

658 - Particulate Inheritance. — Biaringhem, E. Sur l’h&editC en Mcwalque. — IV Con 

fin nee Internationale de Gentiiq'M, Pans, 1911, pp. 101-131. Bails, ly 13- 

In his works published in 1862-63, Charles Naudin pointed out that 
the characters of two parent spedes are not always uniformly distributed 
in all parts of their hybrid offspring, but that sometimes visible patches of 
the one parent occur side by side with visible patches of the other parent. 
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the patches being apparently perfectly ptire and free from all mixture, 
forming a kind of living mosaic. This conception extended to the germ 
cells supposed that the specific essences never really fused together to form 
a homogenous whole, but that they rem a ined distinct and were for ever 
struggling to break away from one another. The tendency of the specific 
elements of each type to accumulate in visible patches is increased by 
cuttings and becomes more accentuated as the plant gets older, being 
especially developed at the time of the formation of the ovules and pollen 
grains. At such a time, if the separation is complete, returns to the 
parent species might be obtained amongst the offspring of hybrids. This 
hypothesis would account for the first hybrid generation being generally 
uniform, as contrasted with the diversity of types in the second generation, 
and for the facts of heredity in general, including Mendelian inheritance as 
a particular case. 

Nattdin was led to enunciate his principles from a consideration of 
the results obtained with the hybrids Datura Stramonio-laevis , Linaria 
pwpureo-vidgaris, Mirabilis longifloro-Jalapa, and the writer adds his 
observations on these plants, and more especially a detailed account of 
his work on the barleys (. Hordeum distichum nutans X H. distichum erectum; 
H. distichum X H. tetrastichum ; H. distichum nutans X H. distichu nu¬ 
dum) and Pyrus Bellveriana (sterile hybrid between Pyrus and Sorbus), 
which is all confirmatory. He shows, moreover, that the so-called sexual 
hybrids Cytisus Adami, Crataegomespilus.Dardarisnd Assieresii, the Orange 
trees Bizarria , the almond-peach tree, etc., whose origin is uncertain, 
could be explained on the same hypothesis, and lastly that the vegetable 
chimeras of Winkler (i), Daniel’s graft hybrids, and Baur’s Pelargonium 
zonale all fall into line. 

The writer contributes a considerable number of fresh observations on 
Cytisus Adami , and suggests that the name of Naudinian heredity should 
be adopted for this old hypothesis which he has revived. 

659 ~ The Bearing of Teratological Development in Nicotians on Theories of Here- 

dity. — White, O. E. in The American Naturalist , Vol. XXVII, No. 55 $» pp. 306-228. 

I^ancaster, Pa., April 1913 . 

Two strains of Nicoiiana Tabacum were investigated, the one being 
a fas dated sport of the other. When crossed there resulted in F2 a simple 
Mendelian ratio of 3 :1 as regards normal and abnormal characters, and 
with a little practice the heterozygotes were distinguishable. The segre 
gates bred true in the F3 and F4 generations. 

The cytological examination of the plants showed that the abnor¬ 
mality is exhibited even in the germ cells, and the data as a whole raise 
a question as to the significance of chromosomes in inheritance. 


(1) See No 484, B. May 2913, 


{Ed). 
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660 - Breeding of Vinos. — Dern: In Mit!eilun-en its deutchen Wiinbauvtrems, No 12, 

1912. summarized by Detzrl: in Fihknp Landmrtichafthche Zeitune, Year 6a, Part 5, 
pp 181-182 Stuttgart, March 1, 1913. 

The writer advises the breeding of vines, not only for the purpose of 
increasing their productivity but also with a view to making them more 
resistant to diseases. 

At the instigation of the writer, the Bavarian Government has estab¬ 
lished an Organization for vine breeding; a special official has been ap¬ 
pointed for the work. The Society for the Promotion of Plant Breeding 
in Germany has also made a special section for vine breeding. 

661-The Influence of the Environment on the Milling and Baking Qualities of cereal and 

Wheat in India: Ho. 2.—Jhoward, a., Leake, h. m., and Howard, g.l.c.— tomb crops 

Memoirs of the Department of Agriculture in India , Vol. V, No. 2. pp. 49-102. Calcutta, 

January 1913. 

An account of the experiments of 1909-10 and 1910-11, a summary of 
which has already been published in the Annual Report of the Agricultural 
Research Institute of Pusa (1). 

662 - Soy Beans in India. — Woodhouse, E. J. and Somers Taylor, C. The Varieties 
of Soy Beansj[fotind in Bengal, Bihar and Orissa, and their Commercial Possibilities. 

— Memoirs of the Department of Agriculture in India t Botanical Senes , Vol. V, No. 8, 
pp. 103-175- Calcutta, March 1913. 

At the present time soy beans are cultivated to a small extent in the 
Darjeeling Hills, and to no appreciable extent elsewhere in India, but dur¬ 
ing the years 1909-n experiments were carried out in Bengal, Bihar and 
Orissa to ascertain the commercial possibilities of the crop in the plains. 

Three definite types of beans have been isolated from native seed and 
studied. In two cases the oil content was found to be relatively high and 
the nitrogen content low, while in the other case the reverse occurred; 
these characteristics were inherited. 

The yields obtained usually varied from 650 lbs. to 1000 lbs. per acre, 
though under favourable circumstances they rose to 2 200 lbs. per acre; 
these yields compare favourably with those obtained in Manchuria. The 
cost of cultivation was estimated at 13s to 20s per acre, though it might 
rise to 27s per acre. Under these conditions, prices of £ 5 8 s to £ 5 17s per 
ton are required to make the crop remunerative; for the present such 
prices are not to be obtained, £ 4 10s being offered by merchants in Cal¬ 
cutta. But there can be no doubt that the crop is intrinsically worth more 
than this, and signs are not wanting that its value as a food stuff is being 
appreciated, so that a considerable rise in prices is not unlikely. 

The varieties used iu the experiments occupied the laud for two sea¬ 
sons in the plains and the crop had therefore to pay double rent. Efforts 
will now be concentrated on the production of new varieties combining 
the qualities of early maturity, productiveness, and high oil content, and 
if these attempts are successful, the projects of making the crop a remuner¬ 
ative one in India will be far more hopeful. 


(x) No. 357, Bi April 1913, gives an abstract of this artide. (Ed.) 
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root crops 663 - The Sweet Potato and its Cultivation. — Mattei, 0. E. in Boiicitino del 
R, Oito Botamco e Gtardiao Cokmule di Palermo, Vol. SI, Part 1-2-3, PP* 3-17. 
Palermo, January— September, 1912. 

Alter giving some information respecting the origin and history of 
the sweet potato and a description of its biological characters, the writer 
deals with the cultivation and utilization of this tuber. He calls to mind 
the uncertainty which still exists as to the origin of this species, which has 
so far never been found wild in any part of the globe and lias therefore been 
attributed by several botanists to different genera. 

Choisy called it Batatas edulis, thus changing the name of Convol¬ 
vulus Batatas given to the plant by Dinnaeus and creating a new genus; now, 
the sweet potato is identified under the name of Ifomoea Batatas Poiret; it 
was considered by Asa Gray to be the cultivated form of I. fastigiata. 

It has a number of popular names in America: “ Ajes ’’ in the West 
Indies, “ Camotes ” in Mexico, “ Jatica ” in Brazil, “ Apichu ” and 
“ Skinet ’’ in Peru. In Asia and Africa, the natives use names which can¬ 
not always be attributed with certainty to this plant alone; the most cer¬ 
tain are “Dan kali”, “Kitaiti” and “Veezee", which are current in Central 
Africa. 

The sweet potato requires an equable, sub-tropical climate; nevertheless 
it grows at high altitudes in temperate and nearly cold regions, such as 
Venetia in Italy, where it is extensively cultivated. The soil must be very 
thoroughly worked, but not too deep; it requires liberal supplies of potash, 
and green manures, farmyard manure, cotton cake, etc., should be given. 
It is multiplied by slips or “ draws ”, the latter being the safer method. In 
both cases, the soil should be made into ridges 2 feet apart; on these the 
plants are placed in one line, at intervals of 1 foot. 

In hot climates, the tubers attain their complete development three 
months after planting, while in Italy, even if they are placed in the ground 
at the most favourable date, the beginning of April, the crop cannot be 
dug until October. Underordinarycouditionsandin temperate countries,the 
average yield is about 1 lb. per plant and 7 or 8 tons per acre. 

The sweet potato is especially grown as an article of food and is much 
appreciated in hot countries; in Brazil, it is used for the preparation of an 
alcoholic beverage. The tubers contain from 15 to 30 per cent, of starch, 
which is easily extracted; this has lately been put on the market under the 
name of “Brazil Arrowroot”. They also lave 12 per cent, of sugar, 
but the latter is difficult to isolate owing to the presence of glucose. The 
very young stalks are eaten as a vegetable, the harder, stringy ones making 
good forage. The sweet potato is employed in the preparation of syrup6, 
and its content of sugar only extracted with difficulty, together with its 
richness in starch, make it an excellent raw material for the alcohol in¬ 
dustry. 
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664 - Pasture Problems: Drought Resistance. — staeu-don, r. g. (Agricultural r ? ™. , 

Department, University College of Wales, Abetystwlth) in The Journal of Agricultural meadows 
Science , Vol V, Pait 3, pp. 129-151. Cambridge, March 1913. and pastures 

The effect of the drought of 1911 on some pastures in the Cotswold 

district was studied by making quantitative and qualitative analyses of the 
herbage at various periods of the year, and observing the behaviour and 
power of resistance of a large number of its constituent species. 

665 - Tell (Eragrostis abyssinica). (1) — Burtt-Davy, J : in The Agricultural 
Journal of the Union of South Afttca , Vol, V, No. 1, pp 27 - 37 * Pretoria, January 1913. 

The writer, who introduced the cultivation of tefi as a forage grass 
into the Transvaal in 1903, gives an account of its history in that country, 
and shows how slowly the crop came into favour in spite of favourable 
reports on trials made in Natal as far back as 1887. It has now proved 
itself a complete success and is fast becoming a staple hay crop throughout 
civilized Africa, its qualities being: palatability, high nutritive value, 
heavy yield, rapid growth, drought resistance, and ability to smother 
weeds. The experience of the Transvaal might well be repeated in India 
and Australia where preliminary trials proved satisfactory, but where the 
subsequent popularization has not yet occurred. 

666 - Russian Cotton.—-T aris, E in L’Agti culture Piahque des Pays Chauds, Year 13, fibre crops 
N o. 119, PP* 89-111. Pans, February 1913. 

During the months of April to September 1912, a Commission was sent 
from the French Colonial Office to travel through Turkestan and Trans¬ 
caucasia in order to make an enquiry into the general conditions of agri¬ 
culture of those countries, more especially with regard to the cultivation 
of cotton, and the developments that are likely to take place in the produc- 
tion of that article. Starting from Poti and Batum on the Black Sea, the 
Commission travelled east through the entire tract of country as far as 
Kokand and the Ferghana Province, gathering information directly from 
agriculturists, and statistics from the Director of the Domain at Tashkent, 
the Committee of the Stock Exchange at Kokand, agricultural engineers in 
Turkestan, and the Director of Water Inspection in Transcaucasia. 

I. Turkestan consists of two distiuct regions : the one, in the North, 
an immense plain, arid and desert with the Ural Sea as a central depression; 
the other, in the South, mountainous and more fertile. The latter is tra¬ 
versed by two principal rivers, the Syr-Daria and the Amu-Baria, which 
are over 2 000 versts (1326 miles) long and on which the prosperity of the 
country chiefly depends; the province of Semiryechensk (just South of 
the Lake of Balkash) is the only well watered district in the country. Tie 
climate is typically continental, i. e, subject to great extremes, and lie aver¬ 
age rainfall varies from 5.2 in. to 12.6 in., rising to 22.8 in. in the Province 
of Semiryechensk. 

The soil consists of a very thick layer of loess clay, which forms a fine 
yellow-white dust during the summer and dries with a very hard crust when 


W. 


(1) See also No. 2107, B, July 1911. 
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wetted, occasionally making germination very difficult. Needless to say, 
cultivation is only possible where irrigation is practised, and as the water 
supply is limited, the area under crops only represents 1.8 per cent, of the 
total area of the country and is restricted to the river valleys. However, 
with better management of the water supplies it would doubtless be pos¬ 
sible to extend the cultivated area very largely, and were this accomplished, 
the annual rainfall might also increase gradually, for old traditions of the 
tenth century indicate that much of the country which is now a desert was 
at one time productive. 

The crop distribution in 1909 was as follows : 

Per cent. 

Acres of cultivated area 


Wheat. . .. 3891225 47.5 

Rye.. 1 80 589 1.0 

Barley. 761 270 9.4 

Oats ............... 379 138 4-6 

Millet. .. 526275 6.4 

Maize. 392 966 4.8 

Cotton ............. . 798 026 9.7 

Rice .. 45774 s 5- 6 

Reas. 45 433 °* 6 

lyinseed. 134084 1.6 

I/iiceme .. 621599 7.6 

Others. 101 526 1.2 


The area in cotton is small and unequally distributed amongst the pro¬ 
vinces, Ferghana producing in 080 tons out of a total of 176 600 tons. The 
cotton is ginned in Turkestan, where numerous factories exist, not only 
for ginning purposes, but also for dealing with the seed and its products. 
The lint is all exported to Russia, where it is woven into cloth and then 
reexported for the most part to the Turkestan markets. It is hoped, how¬ 
ever, that this uneconomical state of affairs will not persist much longer 
and that cotton mills will shortly be established in Turkestan itself. 

Difficulties of transport are immense in Turkestan and are a serious 
charge on the exported cotton. There exist two railway lines : one, the 
Orenburg-Tashkent which comes from the north, touches the Ural Sea, 
and then follows the Syr-Daria to Tashkent, and the other starting at 
Rrasnovodsk on the Caspian Sea and running west to Andidjan (Ferghana), 
Freights to Moscow vary from £ 6 5s to £ 7 8s per ton, and to this must be 
added the cost of conveying the goods from the market to the railway line, 
which may amount to £ 6 16s per ton. High freights impede the develop¬ 
ment of cotton cultivation in yet another way, for they constrain every 
district to produce its own corn before turning its attention to other crops, 
and consequently those parts which are specially adapted to the growth 
of cotton cannot devote as large an area to it as they otherwise would. 

The economic situation of the native cultivators too, is unsatisfactory, 
for they possess little knowledge of the cotton crop and insufficient capital; 
many who have embarked on its cultivation have fallen into the hands of 
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usurers, getting more and more into debt every year. But, should steps 
be taken : 1) to relieve this situation by the organization of credit societies, 
3) to improve transport, and 3) to create experimental stations for the guid¬ 
ance of the native cultivators, the profitable cultivation of cotton is capable 
of i mm ense development, and having satisfied the demands of the Russian 
market, a large surplus of medium quality American Upland cotton could 
be put on the other European markets. 

II. Transcaucasia is a far richer country than Turkestan, more densely 
populated, and more varied in every way. It is essentially mountainous, 
and. besides mineral riches possesses a fertile soil, a good climate, and a 
sufficient rainfall. Vines, fruits, tobacco, tea, maize, cereals are all cul¬ 
tivated. The districts suitable to cotton are in the south-east, in the val¬ 
leys of the Aras and the Kur, where the rainfall is smaller and irrigation 
can be practised. Cotton is a far less important crop in this country than 
in Turkestan. It has only been introduced about 10 years and plantations 
are not numerous, being still in the experimental stage. But it is safe to 
predict that Transcaucasia would easily produce as much cotton as is being 
produced in the whole of Turkestan to-day, and moreover its geographical 
position is far more favourable for reaching the European markets. For 
the present, however, no considerable output from that quarter is to be 
expected. 

667 - The Cotton Industry of Northern Nigeria. — Bulletin of the imperud institute, 

Vol. XI, No. 1, pp. 70 - 79 . London. Janttary-March 1913. 

“ Cotton has long been cultivated by the natives of Northern Nigeria, 
and the markets of the more northern parts have been frequently visited 
by caravans from North Africa in order to obtain the cotton used in the 
weaving industry of that part of the continent. Hitherto transport diffi¬ 
culties have prevented the cotton of the northern districts being exported 
to the United Kingdom, but the completion of the Baro-Kano railway will 
enable this vast aud populous area to be tapped. Up to the present the 
efforts to encourage cotton cultivation amongst the natives have been con¬ 
fined to the Niger and Benue valleys, and with this end in view the British 
Cotton Growing Association erected ginneries at Lokoja, at the junction 
of the Benue and Niger rivers, and at Ogudu on the Niger iu the Borin 
province. More recently a large ginnery has been erected at Zaria, fur¬ 
ther north. The Ogudu ginnery, however, was closed on the opening of 
the Lagos Government Railway, the cotton from this district being ginned 
in Southern Nigeria. '* 

" In the Kans aud other northern districts, the indigenous cotton is 
•short stapled with white lint, whilst that of the Benue and Niger valleys 
is long stapled with tinted lint. Plantations have been formed by the Bri¬ 
tish Cotton Growing Association at Lokoja and Qgudu, where experimental 
work ha s been carried out on the acclimatisation of exotic seed, selection 
of native seed and varieties, rotation of crops, time of planting, comparative 
tests of varieties, cultivation by draught ani m als, etc. Exotic cottons have 
als<!> been experimentally cultivated at some of the gaol farms. " 
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“ Complete statistics of the exports of cotton from Northern Nigeria 
are not available, but some idea of the production may be gained from the 
following figures, showing the quantity of unginued cotton purchased by 
the British Cotton Growing Association and by merchants in recent years : ** 


1904 . . . 

.... 15b 

190S .... 

. . . . I 5 2 

1905 . . . 

' ’ ‘ 1 302 

1909 .... 

• • * ■ 375 

1906 . . . . 

1910 .... 

. . . . 111 

1907 . . . . 

_ 

I9II . . . . 

■ . . • 230 


A collected report is given of the samples received for examination* 
since 1909. Out of a total of 14 samples, 12 indigenous varieties and one 
improved American Upland were valued as approximately equal to the cur¬ 
rent price of “ middling ” American, while a second improved American 
Upland variety was valued at 9 d per lb. with “ middling ” American at 
6.60 d per lb. 

6 a8 - Cotton in Egypt and the Anglo-Egyptian Sudan. — schanz, Moritz in 

Beikefte sum Tropenpfianxer , Vol. 14,No. 1-2, pp. VII+ 180. Berlin, February 1913. 

In the above double number of the supplement to Dey Tropenpflanzer, 
the writer gives a brief historical review of cotton cultivation in Egypt 
he then deals with the natural and economic conditions of 1) Egyptian and 
Sudanese agriculture in general (soil, climate, irrigation, tillage, schools 
and associations, forms of tenure, credit systems); 2) the cultivation of cot¬ 
ton in both countries (especially : varieties of cotton, seed cotton and seed 
breeding, cotton growing, pests of the crop, profits, uses, and export and im¬ 
port of cotton). 

gar crops 669 - The Distance apart for Sugar Beets. Experiments in Hungary. — jancs 6 . 

B£la in Mfis&gazdasdgi Szemh, Year XXXI, Part 4, pp. 192-194. Budapest, April 1913. 

The high cost and bad conditions of labour in Hungary oblige fanners 
to have frequent recourse to the use of agricultural machines. In sugar- 
beet growing, horse-hoes are much employed and are very useful, not only 
because they do the work more cheaply than hand labour, but also because 
there is frequently a deficiency in labourers. It is obvious that the greater 
the distance between the rows, the more successfully horse-hoes work, 
even when in the charge of unskilled labourers. Hungarian farmers are 
beginning to find that the usual space of 14 ^4 ins. between the rows is not 
sufficient, and already some of them are trying to exceed it. The present 
question ttnder discussion is whether, and how far, this limit can be safely- 
exceeded in Hungary, without decreasing the quantity or quality of the 
crops. 

In order to solve the problem, the Royal Hungarian Agricultural 
Station has made experiments on 13 estates according to the following plan : 
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Table I 

Distances 
between the tows. 



in. 

m. 

i an*l o 

■*4 3 U 

ax/* 

2 » b 

lb s/ 4 

8 1/4 

3 » 7 

17 S/4 

8 1/4 

41 8 

25 

*■ V* 

9 » 13 

14 3/4 

12 3/4 

10 » 14 

16 3/4 

12 3/4 

11 s 15 

l8 3/4 

12 3/4 

12 t 16 

25 

12 3/4 


As is seer, the tests served for the comparison of four different dis¬ 
tances between the rows and two between the plants. The minimum 
distances weie taken a<; 14 3 / 4 by 8 % w, these being the usual distances 
in Hungary. 


Table II. 


Names of estates 

Experiment Plots 

gx 

B? 

9 00 

3f 

at 

STx 

£x 

if 

H 

i£ 

H 

S?x 

if 

ss 

Pereszteg. 

■ 

X 

I 

4 

6 

5 

3 

10 

Szerencs. 

ill 

I 

X 

7 

8 

1 

8 

7 

Botfalu. 

1 

3 

6 

4 

5 

— 

10 

— 

Nagytdek. 

1 


3 

3 

5 

8 

10 

10 

Di6s*eg. 

3 

H 

4 

1 

B 

6 

X 

4 


z 

B 

2 

X 

B 

5 

5 

4 

G&ay. 

z 

I 

X 

X 

2 

3 

2 

4 

Elecske.. 

3 

I 

5 

6 

8 

5 

xo 

6 

P4W. 

3 

X 

1 

B 

X 

3 

4 

3 

Itete. 

X 

X 

X 

1 

2 

3 

4 

5 

Ispicza. 

2 

2 

3 

X 

3 

1 

3 

7 

tJjhely. 

X 

1 

2 

! 

X 

X 

Kl 

x 

3 

Eosut. 

3 

B 

2 

X 

X 

B 

3 

2 

Average . . • 

1.84 




3.38 

3.6X 

4*93 

5*00 


2 

m 



4 

6 

7 

8 
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Table II gives the average results of the experiment plots. The lat¬ 
ter were numbered in the following manner: differences in the crop of 
less than 5 per cent, were not takem into consideration, but were noted 
down. Crops 5* per cent, below the maximum were numbered 1; those 
from 5 to 10 per cent, below, 2; those 10 to 15 per cent, below,. 3, and so on. 

The columns are arranged according to the increasing distances. 

According to this table, the maximum crop was obtained with a dis¬ 
tance of 16 s / 4 X 8 *4 while larger distances gave considerably 
lower crops. It is interesting to note that, with the same space between 
the rows, the yield was inversely proportionate to the distance between 
the plants in the rows. A distance between the rows of 25 in. caused a 
reduction in the crop, even when there was no drought. A slight increase 
in the distance had no bad effect on the sugar-beets, but if the space was 
further increased, the quality of the beets suffered in proportion. Finally, 
the experiment proved that with the distance of 16 3 $ 4 X 8 % in. a 
better crop can be obtained than with that of i4 3 / 4 X 8 *4 in. which 
is usual at present in Hungary. Nevertheless, the writer is of opinion 
that the question of distance depends upon climatic conditions and upon 
the quality of the soil. Thus, in a district with more frequent rainfall 
and where the soil is richer in humus, the space of 16 3 / 4 in. between the 
rows is too much, and beets grown under these conditions do not thrive 
so well. 

He advises every farmer to make experiments to decide the best 
distance to be adopted in his special case. 

*670 - The Use o! Commercial Salt as a Fertilizer for Sugar Beets in Hun¬ 
gary. — Jancs6, Bela in KSxtslek, Year 23, No. 23, pp. 808-809. Budapest, 
March. 22, 19x3. 

The wild form of the cultivated beet is Beta marititna, which is found 
growing in saline soil and in a salt-laden atmosphere on the coasts of Europe. 
This fact led experimenters to try whether mangolds and sugar beets took 
kindly to the application of kitchen salt as a manure. In order to test the 
effect of this fertilizer, the Royal Agricultural Station at Magyardvdr began 
a series of experiments in 1909, using however commercial salt instead of 
the kitchen article, as being less eaqpensive. The experiments of 1909 and 
also those of 1911 showed that, under certain conditions, the beet reacts 
satisfactorily to the application of this substance, but that if the soil is too 
heavy, the salt easily gives rise to cracks, which hinder the development of 
the plant. 

By order of the Ministry of Agriculture, these experiments were con¬ 
tinued last year on the State Domains and at the Agricultural Schools. 
The writer summarizes the results of 23 experiments arranged in four 
groups: 

I. Experiments on sugar beets on eight estates with heavy clay soil 
Using 315 lbs. of commercial salt per acre. In four cases the salt increased 
the crop, in three it had no effect upon it, while in one the result of the ap¬ 
plication of the fertilizer was to reduce the yield. 
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II. Experiments at sever) different places using 235 lbs. of commercial 
salt per acre. Here also the crops were increased in four cases. On the 
M&csa State Stud farm at Godollo, on the contrary, the yield of the control 
plot exceeded that of the salted plot by 600 lbs.; but owing to the drought 
prevailing during August and September, the heavy day soil of this estate 
only yielded a very poor crop. 

3 H. Four experiments using 160 lbs. of salt per acre; of these two 
gave good results ; in the case of the others, which were on loose sandy soil, 
the salt had no effect. 

IV. Experiments with different amounts of salt. The results ob¬ 
tained show that, in order to increase the beet crop, at least 160 lbs. of salt 
per acre must be applied ; if the amount is raised to 320 lbs. its action is 
more efficacious. On the Fogaras State Stud farm the fertilizer was applied 
in the rows. This experiment showed that 160 lbs. of commerdal salt 
applied in this manner have a more noticeable effect than 320 lbs. 
broadcasted. 

All these experiments therefore show that this inexpensive compound 
can, under certain conditions, increase the sugar beet crops, but it must be 
used with caution where the soil is heavy. 

671 - The Bate Sugar Industry in Bengal. — annett, h. e. ia Memoir* of the 

Department of Agriculture in India , Vol. II, No. 6, pp. 282-389. Calcutta, March 1913. 

Out of a total of 3 000 000 tons of raw sugar or * gur 9 produced annually 
in India, at least one-tenth, or 300 000 tons, and probably more, is produced 
from palms, so that the industry is still a considerable one, though it seems 
to have declined somewhat of late years in favour of imported products 
from Java. Bengal accounts for about a quarter of the total produce, and 
the writer made an extensive study of the agriculture of the date palm 
(Phoenix sylvestris) in the Jessore District, including methods of cultivation 
and tapping, and of the manufacture of raw and refined sugars. 

The yield per tree varied considerably both with individual# and with 
plantations, but 170 lbs. of juice may be taken as an average yield per tree 
throughout the date sugar districts; this estimate is considerably lower 
than any which have been made previously. On boiling down, 170 lbs. of 
juice forms 21 % lbs. of gur, and with 240 trees to the acre, 2.3 tons of gur 
may be obtained per acre, a higher yield than can be obtained from cane in 
the same districts. 

The raw juice contains 8 to 14 per cent, of sucrose, associated with 
practically no glucose; but, owing to imperfect methods of collection, 1 
to 2 per cent, of glucose is formed during the process* The boiling is carried 
out in small earthenware pots, and results in a loss which may amount 
to 20 per cent, of the sucrose, while the refining processes cause further 
wastage. Each cultivator possesses his own primitive boiling plant, and 
the gur is the staple marketable commodity. Earge quantities are con¬ 
sumed locally, and the surplus is sold to middlemen who either transport it 
to more distant parts for direct consumption, or sell it to native refineries. 
Calcutta is the chief market, and large quantities are there made into 
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sweatmeats. The refined sugars are mainly consumed by the richer classes 
of natives, and the molasses are used for making rum and for mixing with 
tobacco. 

Simple and inexpensive reforms are suggested by the writer, more espe¬ 
cially with regard to the tapping, but also in the boiling and refilling pro¬ 
cesses. These should effect great improvements. Judging from the 
success obtained by improved methods employed in the Maple Sugar In¬ 
dustry ia America, where a juice containing only 3 per cent, of sucrose is 
exploited, a little expenditure of capital in the date sugar industry in India 
would yield ample returns. 

oil crops 672 ~ The Recent Evolution of the Exploitation and the Industry connected with 

the Oil Palm. — Bret, M. C. m Journal d'Agriculture Troptcale, Year 13, No. 140, 

pp. 42-47. Paris, February 28, 1913. 

The exploitation of the oil palm has, under European guidance, evol¬ 
ved from a home industry into an importan t commercial un dertakin g. The 
origin of this movement is to be sought in the reputation enjoyed by certain 
districts for possessing oil palms {Elaeis) which might be from 10 to 30 
times more reproductive than they actually are at present. 

The native palm groves receive no care, and the method of their 
exploitation leaves much to be desired; often the stands spring up after 
forestlands have been cleared, and their ownership is doubtful; sometimes 
the groves remain unexploited on account of thesmall number of the inhab¬ 
itants. In order to prevent this loss, the Governor of the Ivory Coast 
first tried to induce immigration into the thinly populated rich districts 
from those which were poor and densely populated, but the practical 
difficultes entailed prevented the scheme being extended to other districts. 
It has been attempted with some measure of success to render the exploita¬ 
tion more intense by distributing among the natives little machines for 
crushing the nuts and thereby extracting more oil. The conditions ob¬ 
taining prove the possibility of European industrial exploitation, but 
this could only exist in stands which are sufficiently extensive and rich to 
provide work for a factory, so that districts must be selected in which the 
biological conditions are the most favourable. 

An attempt has been made to co-operate with the native workers 
by obtaining the sole right in certain zones of treating the fruit mechanically, 
thus forcing the former to sell their produce to the factories. This me¬ 
thod, which is at variance with the usages of the natives, has not proved 
wholly successful. Installations based on this arrangement exist in the 
Kamerun and in Southern Nigeria; they are instituted by special legisla¬ 
tion on the Ivory Coast and the Gold Coast. 

The purchase from the natives of land bearing palm trees is a matter 
of great difficulty owing to the possession in common and various legal 
and administrative hindrances. Fairly remunerative contracts have 
been drawn up on the Ivory Coast by which the right of gathering the nuts 
has been ceded for a certain period of time. 
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Success car only be obtained by companies possessing capital suffi- 
ciert to tide over the difficulties which are in evitable at first. According 
to the writer, success lies in the direction of s ystematic plan tin g an d the sub¬ 
sequent establishment of factories. 

673 - The Cultivation of Rubber Trees in West Africa. — chevalier, Auguste 
in Journal dtAgHwUwe TropjcdU t Year 13, No. 140, pp, 33-37. Paris, February 28,1913. 

The writer publishes some notes respecting the cultivation of differ¬ 
ent rubber-producing trees in West Africa and lays stress on the fact that 
the annual output of rubber in Tropical Africa has remained stationary 
for some years, s 0 that it is high time that cnergitic measures were taken to 
make plantations. 

After reviewing the results obtained in the different regions of West 
Africa with Mcmihot Glaziovii and giving the data collected regarding the 
yield from tapping, the distances between the trees, and the selection of 
seed, he recognizes the fact that the value of this tree for plantations in 
West Africa has not yet been determined. He suggests that all the trials 
should be made again, using seed from improved trees grown in Germai 
East Africa, since this colony possesses trees whose yield is well above the 
average and which can be tapped from two-and-a-half years, yielding 
throughout most of the year. 

674 - Method of obtaining Tall-Growing Trees of Manihot Glaziovii. — 
Zimmermann, A. in Dtr Pftanzer, Year IX, No. 1, pp. 16-18. Daressalam, January 
1913. 

The writer has made a number of experiments, both at Amani and in 
other plantations, for the purpose of ascertaining the best methods of indu¬ 
cing height in such plants of Manihot Glaziovii , as, by reason of unfavour¬ 
able climatic conditions or other undetermined causes, flower too early and 
thus ramify at an insufficient distance from the ground. 

The following are the results of one of the experiments made at 
Amani: 

The trees used had been planted in April 1911 and had mostly branched 
very low down. In September 1911, they were pruned in three different 
ways: r) topped at 12 to 16 in. from the ground; 2) topped immediately 
below the lowest bifurcation ; 3) at each point of ramification all the 
branches were removed, except the one nearest the stem; a month later 
the fresh shoots were treated in the same way. A fourth lot consisted of 
plants raised in the nursery and planted out in September 1911 in the 
place of dead trees, or such as were not growing well, 

It was found that the trees of the third group, which had grown zigzag 
as a result of the pruning, never became straight, although they were young 
and the side shoots Were constantly cut off. Further, the terminal shoots 
at once flowered again and gave rise to new ramifications. Thus, by this 
means no perceptible increase in the length of the stem i9 obtained. In the 
case of the trees of the second lot, new shoots at once made their appear¬ 
ance: these were all removed except the most vigorous, which grew in 
perfect line with the stem, in such a manner that the point of junction 
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became less and less perceptible. These trees began to branch again 
much more rapidly than those of the first lot, of which the steins were the 
highest of these three groups (averaging respectively 5 ft. 6 in., 3 ft. 
and 4 ft.). 

The results obtained with the fourth lot were slightly more satisfac¬ 
tory ; under the influence of favourable climatic conditions, these pro¬ 
duced very tall steins (5 ft. 8 in.). The average circumference at 3 ft. in 
the four lots was 8 %,10,10 and 7 % in. respectively. 

Id conclusion the method most to be recommended is the topping of 
the stem at 12 or 16 inches from the ground, which should be done as 
soon as the first branching begins. 

675 * The Results of Szeged Tobacco Selection in Hungary. — sz£kAcs, elems* 

in Magyar Dohdnynjsag, Year XXX, Nos. 6 and 7, pp. 2*4 and 2*3. Budapest, 

March 20 and April 5, 1913. 

It is more difficult to select tobacco by the pedigree system than it 
is to select cc reals by the same method, for in the case of the latter, the seeds 
themselves are the commercial pioduct and can be compared with the best 
varieties, while with tobacco it is the leaves which are the object of selection. 
As the leaves of the plants grown for seed production lose all their substance 
it is only possible to decide from the leaves of the second generation 
whether the parent plants had been well chosen and were suitable for re¬ 
production. In order to shorten this long process, the writer at the time of 
the first selection experiment with Szeged tobacco in 1899, tided the follow¬ 
ing method: he removed all the flowers from the parent plants, except 
the top one which is the first to open. In this way, the plant does not 
exhaust itself in seed development but some of the sap is left for the use 
of the leaves, which retain their good quality and can be judged on the 
parent stem. 

This experiment was successful: The paient plants ripened their single 
seed capsule completely; the leaves were gathered when mature, dried 
and sorted plant by plant, and valued before being made up into bundles. 
It was at once possible to observe among the leaves the greatest differences 
in form, size, colour, weight, texture, elasticity and conbustibility. 

In 1910, when the estate of Arpadhalom was entrusted, under the direc¬ 
tion of the writer, with the cultivation of Szeged tobacco for the district 
of Bekescsaba, the experiments were resumed. In addition to the unselec¬ 
ted seed chosen by the Government, he took the 25 parent plants of which 
the leaves best showed the characteristic qualities of Szeged tobacco. 
After proceeding in the manner described above he sent the leaves of each 
stem, made up in different bundles, to the Royal Experiment Station of To¬ 
bacco Cultivation at Debitczen, where they were submitted to chemical 
analysis. After minute analysis, 5 of the 23 parent plants were pronounced 
suitable for propagation. In 19x2, these 3 pedigree families produced suf¬ 
ficient seed to sow about 4 % acres, so that in 19X3, all the growers of the 
B&fecsaba district were able to grow exclusively pedigree tobacco. Eur- 
thei, 5 ** metayer " tenants on the estate planted on their land plants belong- 



VARIOUS CROPS 


9°9 


ing to the same 5 pedigree families ; each cultivated a separate family in 
the yield. 

The writer gives a very detailed table showing the results obtained with 
pedigree and with unselected tobacco; the different columns give the areas 
sown, the yield of leaves and their classification, the average gross return 
and the returns per acre. 



Selected 

Unselected 

Excess due 


families 

tobacco 

to selection 

Average yield per acre . . . . 

1632 lbs. 

1569 lbs 

63 lbs. 

Gross return per acre (sale price). 

£16-13-0 

£15-1-8 

£1-11-4 

Average sale price per lb. ... 

■ 2 . 45 <* 

2-31 d 



M. Marton Iyiebhart, who is attached to the Station, established that 
the individual characters of each family were most striking, and that selected 
plants infallibly transmitted their physical characteristics. It, however, the 
crop was less than had been hoped, this was due partly to a bad aut umn , 
and partly to the tenants, who were not of one mind with the cultivators, 
and their carelesseness and obstinacy had an unfortunate result on the crops. 
In order to encourage emulation and to induce the tenants to work more 
harmoniously with the cultivators, the writer suggests that annual prizes 
should be- given by the Tobacco Departement to those tenants who obtain 
the best n suits. Nevertheless, those hitherto obtained are sufficient to show 
that a great impetus has been given to tobacco growing in Hungary, thanks 
to pedigree selection. 

The writer proposes to continue the minute comparison of the five 
families already existing and to improve other selected types, in order to 
obtain other pedigree families. 

676 - Experiments on Growing Coffee under Shade. — bertoni, mokCs s. Expe- 
nmentos sobre la Reals tencia del Cafe A la Maleza y su Credmiento & la sombra dc 
Arbolcs. Primera Serie: de 1909 a 1912. — Agronomia, Boletin de Id Estacidn Agro¬ 
nomica do Puerto Bertoni, Vol. v. No. 3-4, pp. 119-128. Puerto Bertoni, Paraguay, 
January and February 1913. 

This bulletin gives a preliminary report on a series of experiments 
carried out from 1909 to 1912. 

Hie writer, having observed that coffee plants grow very wellin compan y 
with all wild plants, except Gramineae and Compositae, set himself the 
task of ascertaining whether, by taking advantage of this fact, it would be 
possible to save the expense entailed by hoeing. To this end, he planted 
one-year coffees among the trees of a thinned virgin forest. He made four 
plots, which were hoed 1 to 4 times respectively in the year, and in each 
of which there were plants with much, little, and hardly any, shade. The 
experiment showed that those plots succeeded best which were only hoed 
once or twice (provided there were not many grasses or composites present). 

This was the case under the conditions prevailing in Paraguay, t. e. 
with an annual rainfall of from 1500 to 2500 mm. (60 to too in.) and 70 to 
80 actinometric degrees as the absolute annual maximum. 
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The writer concludes that iu Paraguay shade is u»dispensable to coftee 
plantations (though he allows that elsewhere a herbaceous intercalary crop 
giving no shade might be the best). The depth of the shade should depend on 
the number of hoeings, but the protection is most necessaiy even if the plot 
is only hoed once. Shade is requisite for coffee trees of all ages; it is doubt¬ 
ful whether Teguminosae always afford the best protection ; the writer 
obtained the best results with species of Guana (Meliaceae) about io ft. 
high and the worst with Lififiia virgata (Verbenaceae), or “ Nino-rupd ”, 
about 6 ft. 6 in in height. 

677 - Pepper Production and Trade in Siam. — Mmistere des Coiomes , Bulletin de 

VOffice Colonial , Year 6, No. 63, pp. 77 - 79 * Melun, March I913. 

Only two kinds of commercial pepper aie recognized in Siam: —white 
and black. Nevertheless, of late ytars it has become the habit in some pro¬ 
vinces to distinguish four qualities of black pepper; the first consists of only 
perfect seeds, round and full, and the fourth of small or broken seeds and 
fragments, the second and third being intermediate. The following tabic 
gives the average price of pepper at the place ot production for the year 
191X-X912. 


White pepper.. 

tical* 
per picul 

56 

pence 
per lb. 

7 */i 

Black pepper: 1 st quality, . « 

36 

5 

» j 2nd 9 • . 

32 

4% 

9 » 3rd » 

23 

3 % 

9 » jth 9 . . 

13 

*»/« 


The tax on transit in the interior is I.25 tical per picul (about x 3 / 4 d 
per 10 lbs.) in the case of white pepper, and 1 tical per picul (j % per xo 
lbs.) for black, in 1911-1912 (the Siamese year theirs on the first 
of April) the total export of pepper from Siam was 34270 piculs (4 569 300 
lbs), worth x 193 297 ticals (f 919 933). The port of Bangkok exported 
24 200 piculs (3 226 700 lbs.), worth 921X74 ticals (£ 710 072), while Puket 
exported 10003 piculs (X33700 lbs), worth 271827 ticals (£209544). 
Tbs chief buyers of Siamese pepper are England (13093 piculs = X 754700 
lbs. in 19H-X9X2) and the United States (2291 piculs = 305460 lbs. in 1911- 
X912). During the same year, 4677 piculs (623500 lbs.) were sent to Sin¬ 
gapore and 2367 piculs (315 600 lbs) to Hong Kong. 

678 - Experiment Field for Strawberries at Ritfalu, Hungary. — hegedUs, ala- 
dAb I11 Maogazda$a$i Ssmte, Year XXXI, No. 4, pp. 18 6-188. Budapest, April 1913. 
In the wooded mountainous country of the commune of Retfalu (So- 
pron County), fruit growing has for many yeais been the principal source 
of revenue of the inhabitants. In the last 15 years, however, such an 
impetus has been given to strawberry growing that 250 to 300 tons of this 
fruit, worth over £xo ooo, are sent annually to the Vienna market. This 
remarkable result has caused the Ministry of Agriculture to take every 
possible measure to still further increase strawberry cultivation, especially 
by improving the quality and introducing varieties which can supply the 
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market from the common come at of spring to the end of autumn. The 
Ministry decided to lay out an experiment field for the purpose of spreading 
practical knowledge respecting improved methods of cultivation and for 
the acclimatisation of different varieties of strawberries and the distri¬ 
bution of proved kinds to growers. 

The prelimmary operations began towards the end of X$XX. On March 
1, 1912, an area of nearly 3 acres was rented for ten years on the 
entailed estate of Prince Eszteihazy. From that date, the recessary 
work for the preparation and irrigation of the soil has been in progress. 
In order to ensure a sufficient water supply eight reservoirs have been 
made into which pipes tab the water direct from the ducal domain. A 
shed has been built by the Ministry of Agriculture to serve as a dep6t 
and also a packing and tool shed. 

The experiment field is divided into three lots, each containing 800 beds 
ot strawberries. In order to propagate intensive an d systematic strawberry 
cultivation, a course of three halt-years (middle of March to middle of Octo¬ 
ber) has been arranged ; the programme of instruction is as follows : 

Year I: Preparation and working of the soil, ard planting; gathering 
and packing the fruit. 

Year II: In addition to the above work, the artificial multiplication 
and selection of varieties which suit the climate ; the preparation and 
storing of seed. 

Year III: Especially the control of strawberry pests and the testing 
of various remedies. 

The experiment field has been in full working order for nearly a year. 
The writer intends to carefully follow the different stages of the undertaking 
and to make known the progress of the work, which is expected to prove 
most satisfactory. 

679 - Varieties of Water-Cress. — Eesottrd, F. in Revue Horticolr, Year 35, No. 7. 

pp. 164-165. Paris, April x, 1913. 

In industrial water-cress beds which supply large towns, the wild spe¬ 
cies (Radicula Nasturtium-aquaticum) is not grown, as it is not sufficiently 
productive. From seed and by selection, stronger, more productive vari¬ 
eties have been obtained, differing from the wild type in the luxuriance of 
their foliage and the form of their leaflets. The four following varieties are 
the most remunerative: Billet cress (old variety), 7leaflets; Boulanger, 
5 leaflets ; Ch&ron, 3leaflets ; Billet (new variety), 3leaflets. 

680 - Capsicums. — Foussax, J. in Revue Horticole, Year 85, No, 7 , pp. 164-165 * 

Paris, April 1, 1915. 

The writer deals with the cultivation of capsicums in France, which is 
effected either in frames, or else in the open in the South and in very shel¬ 
tered spots. 

In the North, the very hot-flavoured kind9 are chiefly grown, e, g< the 
long, common, red capsicums used as condiments. In the Sbuthare grown 
the following varieties, which are much milder, and under various forms, 
both cooked and raw, form a part of the daily food of the people ; Earge 
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Mild Square, Spanish Mild Square, Early Yellow Square, and American 
Mild Square* 

pRurr-QROTONG 681 - The Summer Transplanting of Grafted Vines.— jeaux, jean in La v%e 

& la Cmpaene, Vol. sm, No 157, PP. 2 io- 2 i 2 +fig- Pans* Apsril 1, 1913. 

The writer gives an account of a transplanting method adopted by a 
Russian, M. Tutrumov in the case of grafted vines in Bessarabia* The 
latter was of opinion that vines could well be transplanted in July or Au¬ 
gust of the same year in which they were grafted. The grafts would then 
begin to grow in their new position in the autumn and continue in the follow¬ 
ing spring. In order to carry out the summer transplanting, M. Tutrumov 
had a sheet-iron cylinder made 13 inches high and 9inches wide; a strength¬ 
ening ring was fixed at the top and a handle attached to the cylinder, as 
for a bucket; the cylinder is open at the bottom. This cylinder is driven 
into the soil round a vine, the soil being moistened and a narrow spade 
being used to help; when it is level with the surface, the enclosed soil and 
vine can be lifted by simply moving the cylinder from side to side a little 
and then drawing it out. These cylinders can be carried as they are if 
the soil is firm, but if it is loose a false bottom must be hooked on. For 
replanting, the cylinder is sunk in a hole and the soil pressed well round 
it: the earth inside is then watered and cut away from the walls with a 
knife, after which the cylinder can be drawn out. 

M. Tutrumov finds this method always successful; the vines outstrip 
others of the same age, but not moved till the following spring, to suchan 
extent that they might have been transplanted a full year earlier. 

The writer remarks that, though this method may be too lengthy for 
planting on a large scale, it is well worth trying for gapping up; but the 
vines should be planted perfectly upright in the nurseries, as otherwise 
the roots would be cut off when the cylinder is forced into the ground, 

682 - The Koshfi Vine* — Oinone, J. in Revue Horiicole, Year 85, No. 8, pp. 185-186* 

Paris, April 16, 1913. 

Japan, on account of its excessively damp summers, is a very unsatis¬ 
factory country for vine cultivation ; nevertheless some varieties of vine 
are grown there, one of which, called Koshfi and belonging to the species 
Vitis vmfeta, is much prized. 

This vine is vigorous and has rather thick, fleshy roots which cannot 
resist phylloxera. There are two varieties : improved Koshfi and Marunni 
Koshfi (i. e. with round grapes). It resists chlorosis well, and is almost 
a climber as its.stem is weak; the bark is thick. Buds simple or compound, 
very large, wide at the base, but not very pointed; young leaves rather 
thick, with five shallow lobes, hairless and smooth on both surfaces; veins 
green, and teeth very acute. 

In Tokio, this vine flowers early in June. The branches are ramified; 
the young herbaceous shoots are of a reddish green. The grapes colour 
at the end of August and are ripe early in October; the fruit is reddish 
wMte and the plant fairly prolific. The leaves are wide, not long, five-lobed, 
delicate, not verry resistant to cold, distinctly toothed; the upper surface 
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is oJt a fine green somewhat inclined to yellow, and fairly shining. The 
leaves turn colour late m the season and take a yellow tint. 

F/uit. — There are two bunches on the shoot; the bunches are very 
large, the shoulders bein g long an d well developed. The fruit is of good quality 
and in great demand for dessert; it is, however, also used for wine making. 

683 - A New Hybrid Direct B8arer. - Auriol, A m Journal d'Agriculture Ptatique t 

Year 77, Vol. I, No 16, pp. 497-498. Paris, April 17, 1913. 

The « Madone », a new vine from the department of Aude, has always 
shown itself resistant to mildew, powdery mildew and rots. The parent 
stem, which is sixteen years old, has yielded grafts for the last six years. 

This hybrid, like the Dttrief and Chasselas, is an early variety and is 
therefore suitable for planting in the vineyards of Eastern, Northern and 
Central Prance. It shoots late, blossoms soon and ripens early; further 
it is suitable for growing on calcareous soil. Each shoot bears usually 
four bunches. As it is very vigorous and requires long pruning, it gives 
heavy crops. If there is frost, the eyes and resting buds produce fnrit- 
bea rin g shoots with 2 to 4 bunches to the eye ; and thus the crop is assured. 
The grapes which are shaded ripen as quickly as those exposed to the sun ; 
this is an advantage in districts where the light is weak. The wine is bright 
red in colour ; its alcoholic strength is from 11 to 12 degrees. The flavour is 
good and somewhat resembles that of the Hermitage wines. 

This vine thus combines a number of qualities, which place it in the 
first rank of the direct bearers available for vine-growers who wish for an 
inexpensive crop. 

684 - Wines from Hybrid Vines at the Toulouse Exibitionu — ple-eaby, e. in 

La Vie agrtcole et rurale , Year 2, No. 19, pp. 543 - 547 . Paris, April 12, 1913, 

Already for some years, the Central Syndicate of Haute-Garonne, in 
cooperation with the various agricultural associations of the district, has 
organized an exhibition of wine made from hybrid vines. At these exhi¬ 
bitions, the samples presented are tasted, and as it is impossible to speak 
of the merits of a wine without discussing the qualities of the hybrid which 
produces it. a public meeting is held after the tasting, at which any person 
in erested may give his opinion as to the cultural value of the hybrid. 

The writer mentions the hybrids which have given the best results 
and records 0 perceptible improvement in the wines made from th e m; 
this allows of their increased cultivation being predicted. 

•685 - The Grafting and Exportation of Green Tunisian Table Olives. — maezac, f 

in Bulletin de la Direction GSntrale de l’Agriculture, du Commerce et dcla Colonisation, 

Year 16, No 65, pp. 250-251 Tunis, Fourth Quarter, 1912. 

In continuation of his previous investigations (1), which resulted in 
the discovery of a dozen varieties of olives suitable for preserving, the writer 
turned his attention to finding out which of these were the best sorts for 
export. The Bidh variety alone possesses the necessary qualities for this 


(Sd .1 


(x) See B. Nov 19x0, p. 86. 
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purpose. Barouni is a fine large fruit, but its flesh is coarse and its stone 
large, rough, and furrowed, the skin is thick, and the fruit not suitable for 
pickling. The other varieties are only suitable for local con sumption. 
Bidh el Hanunan is often as large as Barouni; its shape is vSimilar to the 
Spanish Gordale, and its flesh is fine in texture and well-flavoured and con¬ 
tains a relatively small stone; this fruit fulfils all the requirements for 
export. The writer advises the use of this olive for graftin g. Olive-growers 
will find it much superior to the varieties grown for oil making, both as 
regards its yield and the high price fetched by the fruit. 

086 - Grafting Pears. — Passy, P. ill La Vie agricole et rurale, Year 2, No. 17, 
pp. 474 - 475 - Paris, March 29, 1913. 

The stocks upon which the pear can be grafted are numerous, viz. 
seedling pear, quince, hawthorn., different species of Sorbus , and (in Algeria) 
Japanese Medlar or Eriobotrya. In France, only seedling pear and quir ce 
are commonly used. 

For standard trees which are not to be pruned, but allowed to develop 
naturally, and will have to resist winds and the attacks of animals, the 
seedling pear must always be used as stock, no matter what kind of soil 
is to be planted. By this means, robust trees of large dimensions are ob¬ 
tained, capable of producing very heavy crops after a good many years. 
If on the contrary, small trees are desired, which are to be pruned regularly, 
and the surplus crop annually suppressed, then the quince is the best stock 
to choose. 

687 - On the Cultivation of the Date Palm for Fruit in Sicily. — Borzi, a. in 
Bolldlino del R. Orto Botanico e Giardino Colonials di Palermo , Year XX, Part 1-2-3 
{January-September), pp. 44-60. Palermo, 1913. 

The cultivation of date palms with a view to obtaining eatable ripe 
fruit can be successfully undertaken in Sicily, and especially in the most 
southern portions of the island, under the following conditions : 

1) . Early ripening varieties must be introduced and grown. These 
require less heat for ripening their fruit than the inferior kinds, and there¬ 
fore are more sure to become acclimatized. The common varieties, indeed, 
need a minimum of 5100° C., while 4080° C. are sufficient for the early 
kinds. It would therefore not be difficult to grow certain varieties in Sicily, 
where the sum total of the temperature varies between 3650° C. and 3800° C. 
The same result can be obtained by cultivating very late varieties, which 
are capable of enduring low winter temperatures without the loss of .their 
already-formed fruits. The latter would ripen at the end of the spring, 
or during the summer of the following year. This method would also have 
the advantage of supplying dates before the African fruit was on the mar¬ 
ket. 

2) . Another plan would be to grow Phoenix melcmocarfia Naudin, 
care being taken to prevent the propagation of this species by seed. The 
fruit of this date palm is black and if not at once a favourite for table pur¬ 
poses, its excellence would soon ensure its sale, especially as it would appear 
on the market in the early summer. It is perhaps well to add that this 
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type ot date palm is well adapted to the milder climate of other Mediter¬ 
ranean distncts. 

3). It is necessary to try and obtain, by hybridization and selection, 
species or varieties which are capable of being thoroughly acclimatized 
to Sicily. For this purpose, advantage can be taker of the extraordinary 
capacity for variation possessed by the date-palm (hundreds of cultivated 
varieties being known), and of the facility with which crosses can be made 
between all species of the genus Phoenix. Pk cananensis would be a 
good species for the creation of hybrids, since this tree extends beyond the 
hot arid zone of Pk dactylifera and grows in latitudes where the temperature 
descends at times below io° C. Further the fact that the Canary Date 
Palm is capable of propagation when often only 8 or 10 years old, at least 
in the climate of Sicily, would greatly facilitate the solution of the problem. 

688 - A Wind-break tested in Libya- — BolleUtno del R. Orlo Bolanico e Giardim 
Coloniale di Palermo , Year XI, Part 1-2-3 (January-September), pp, 37-39. Pa¬ 
lermo, 1912. 

Myoponm serratum, which about thirty years ago was pointed 01 1 
by Bam as a stulable plant for arid and sandy soils and which wa« recently 
recommended by Fieri for the fixation of dttres and by Bnittmi (1) as a 
wind-break m Libya, has been successfully tested at Bucamez (Western 
Tripoli), where it throve on sand infiltrated with brackish water, showing 
perfect resistance to the unfavourable conditions of climate and of soil. At 
present they are the only green plants existing on that shore. 

689 - Forestry In China. — Montague, H. T. and Woodhead, H. G. W. The 
China Year Book 1913, pasmi I*ondon 

Deforestation has played an active part on the surface of China, 
with the result that large forests in China proper are rare. They are met 
with, however, in certain districts of Central Asia, 111 S. E. Tibet and in 
Mongolia and Manchuria. In Estern Tvrkestar are to be found birch, 
pine, fir, spruce, larch, and poplar, while in the less favoured districts 
artemisia and tamarisks relieve the stretches of reeds and coarse grass 
that cover the steppes. In S. E. Tibet may be seen juniper, willow, 
pines, firs, cedars, elms and a large species of holly; while in the .sheltered 
valleys grow wheat, barley, rice, fruit trees and vegetables. The me¬ 
dicinal rhubarb-tree is also a native of these plateaux. The tree grows 
to a height of eight or ten feet and the rhubarb of commerce is its root, 
dug itp early in. spring, cut into long flat pieces and dried. Dwarf elms 
and willows are met with in the Gobi Desert. In northern Mongolia and 
Manchuria the same trees reappear, together with oak and walnut, 

Chinese timbers include pine, fir, maple, ebory, oak, camphor, teak, 
mahogany, birch, plane, elm. In this category may be mentioned the 
bamboo, which looms so largely in the everyday life of the Chinese. 
With it they build houses and erect temporary shelters : it is used for > 


W. 


(1) See No. 1429, Oct 1912. 
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all scaffolding purposes, and for the transport of all goods by human agency. 
In early life it is used for food; when full grown it supplies the vast 
water population with masts, and from it are made chopsticks, pipes, 
umbrellas, tables, stools and musical instruments. Between forty and 
sixty varieties of bamboo are said to be known to the Chinsee. 

Among other trees worthy of mention are the varnish tree (Rhus 
vernicifera D. C.), the tallow tree ( StilUngia sebifera Michx.), wood-oil tree 
(Aleurites cordata Stend.), and vegetable wax tree (Fraxinus chinensis 
Roxb.). 

Twelve species of rhododendron are met with in Szechuan, where rho¬ 
dodendron forests are found at altitudes ranging from 2000 to 12 000 ft. 

China has to import timber to satisfy its own needs, nearly as much 
wood entering China from abroad (£ 539 730 worth in 1911) as is obtained 
within its borders for purposes of local trade through the Customs 
(in 1910 £ 641 969 ). Foochow poles (fir and pine) are the chief feature 
of the industry. The forests are owned by private individuals, and timber 
is felled all the year round, while replanting is only done spasmodically. 
In this respect Fukien province resembles the rest of China. The main 
supply of timber has hitherto come from twenty-three districts in the 
prefectures of Yenping, Kienning, Shaowu, and Tingchou. The poles, 
using various streams, collect at Nantai, where in the aggregate they 
reach an annual value of £1000000. Hankow in 1910 for the first time 
surpassed Foochow as the chief port of the trade, with Antung, the port 
of export for Manchurian timber brought from the Yalu, and Kowloon 
next in order. The timber trade of Wuchow (Kuangsi), mainly in junks, 
is however estimated at £250000. The output of the Yalu Timber 
Company for 1910 is given as 800 000 logs of 8 feet long. A dividend 
amounting to £150 000 was paid, equivalent to 5 per cent, on the original 
capital. 

Examples of afforestation are being set by the Chinese in the Hon- 
kong leased territory at Weihaiwei, in the German territory of Kiao- 
chou, and by the Chinese Engineering and Mining Company at Tong- 
shan, Chihli. little attempt has been made by the Chinese to profit 
by these examples, but a writer in a receat Bulletin of the Royal Botanic 
Gardens, Kew, mentions that among the hill men or Hakkas of Kuang- 
tung province the practice of forming plantatioas, mostly of pines, on 
the hills round their villages is becoming general; but they have not de¬ 
veloped a sound principle of forestry and therefore obtain only a scanty 
return for the labour expended upon it. It is indeed quite a rare thing 
to see any trees planted by the Chinese permitted to attain their proper 
development for market purposes. 

The State Forest administration is attached to the Ministry of Agri¬ 
culture and Forestry (Nung Ting Pu). The following official system 
was promulgated on August 8, 1912. 

The Minister of Agriculture and Forestry has control over all 
matters regarding agriculture, irrigation, forestry, the breeding of 
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domestic animals, sericulture, pisciculture, reclamation of waste -lands, 
and of all yamens established therefor, and officials connected therewith* 
The General Office of the Ministry, besides fulfilling the duties 
provided for under the General Rules common to all Mi nistries, shall 
undertake the following : 

a) All matters concerning Forestry and Agriculture. 

b) Agricultural and Forestry Exhibitions and Conferences. 

c) Investigations abroad in connexion with Agriculture and 
Forestry. 

The Ministry shall contain the following Departments : 

a) General Agricultural Affairs. 

b) Reclamation. 

c) Forestry. 

d) Fisheries and Marine Products. 

The Forestry Department shall supervise the following: 

a) Encouragement and supervision of afforestation. 

b) Conservation of forest. 

c) Government forests. 

d) Organization of forestry enterprises and control of same. 

f) Other matters relating to forestry. 

690 - A New Method for the Afforestation of the Sandy Portions of the Great 
Hungarian Plain (Alfold). — Kiss, Ferencz (Chief Counsellor of the Depart¬ 
ment of Water and Forests) in Erdtszeti-Lapok, Year 1 , 11 , Part VII, pp, 296-318. 
Budapest, April 1, 1913. 

The report presented on March 14, 1913, to the National Forestry 
Sodety and dealin g with the afforestation of the sandy parts of the Great Hun- 
garian Plain. This afforestation was intended at the beginning to protect the 
neighbouring pastures and cultivated land from the encroachment of the 
moving sands of the adjacent steppes. The work was begun xoo years ago, 
and its economic utility was only considered after the continued labours of a 
century had unexpectedly been crowned with success. At first, black poplars 
were planted, and it was only in *870 that Robvnia took exclusive posses¬ 
sion of the wooded portions of the Alfold. The writer gives a biological 
study of the flora of the Great Hungarian Plain, including Robinia, which 
tree,in his opinion, is not capable of improving the poorsoil. He recommends 
a new method, whih does not confine itself to the afforestation of land suit¬ 
able for tree plantations, but extends to the reclamation and improvement 
of a large portion consisting of sandy soil and sandhills, which hitherto 
has been little used owing to the poverty and dryness of the land. The wri¬ 
ter attests the excellence of Austrian pine for preliminary planting, as it 
renders the soil suitable for the cultivation of more remunerative forest 
trees. 
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LIVE STOCK AND BREEDING. 

menNB 691 - Oxidation of the Arsenite of Soda in Dipping Tanks. (1) — williams, c. i n 
The Agricultural Journal of the Union of South Africa , Vol. V, No I, pp. 68-74. Pre¬ 
toria, January 1913. 

The writer mentions some facts observed by him in the laboratory of 
the Central Experiment Farm, Cedara, Natal, namely that some samples of 
arsenical dip fluids after being kept in the laboratory for a short time often 
showed a distinct loss in arsenite. The amount of total arsenic in the fluid 
remained constant; there was consequently an oxidation of the arsenite 
with formation of arsenates. 

The writer quotes an article by Messrs. W. F. Cooper and G. A. Freak, 
in the Journal of Agricultural Science for October 1911, and the circular by 
Audrey V. Fuller, issued by the United States Department of Agriculture. 
In the latter the oxidation of the arsenite was attributed to the action of 
bacteria present in dip fluids under natural conditions. These bacteria pos¬ 
sibly gained access to the tanks either through the water used in preparing 
the dip, or through the air or by the excrementitiotis or other matter 
derived from the live stock passing through the dip. 

In the second half year of 1912 the writer conducted twoseries of experi¬ 
ments, in connection with the subject, in the laboratory at Cedara. Three 
dip fluids were prepared. The first was made up of sodium arsenite in pure 
water; the second contained excretory matter in addition, but otherwise 
was similar to the first; the third was made up according to Kchford's formula 
(arsenite of soda, paraffin and soft soap), with the addition of some excretory 
matter. Each dip was analysed immediately after it was prepared and also 
at the end of every month, for five months, the arsenite and the total arse¬ 
nic being determined as arsenious oxide, As* O s . The amount of total 
arsenic remained constant in each sample; while the arsenite did not undergo 
any oxidation whatever in the first dip, it diminished rapidly in the other 
two dips, practically disappearing within two or three months, 

A second series of investigations was carried out with a proprietary 
arsenical dip, kept in the open in the tanks, and in the laboratory 
in closed vessels. The data thus obtained bear out Cooperand Freak's 
conclusions, that the oxidation of the arsenite is far more rapid in the 
summer months than in the winter, owing doubtless to the greater activity 
of the bacteria at the higher temperatures, 

Referring to the fact that sodium arsenate is much less efficacious as an 
insecticide than the corresponding arsenite, the writer points out the vital 
importance of the question to stock owners, and considers it essential that 


(i) See: No. 2198, B . July 1911; No. 2425, B. Aug.-Sept.-Oct. 1911; No. 146, B. Jan. 
19x2, Nos, 358 and 359, B. Feb. 1912; No. 8io, B. May 19x2; No. 934, B. June 1912 ; 
No. 43, B. Jan. 19x3. (£<*.). 
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they should have the contents of their tanks analysed regularly m order 
to have estimated the amounts of both arserites and arsenates in the fluid ; 
for by the neglect of this precaution they would run great risks. 

692 - Destruction 0! the Pathogenic Agent of Foot-and-Mouth Disease: Experi¬ 
ments in Specially Constructed Manure Heaps. — i,oeffler, f. in Berlin* 

Tw&rxtltche Wochenschnft , Year 20, No. 7, pp. 113-115. Berlin, Febiuary 13, 1913. 

It has often been proved by experiment that temperatures of 6ot070°C, 
(140 to x6o° F.) may exist in manure heaps. As the agent of foot-and- 
mouth disease is killed by still lower temperatures, it may be concluded 
that manure from animals suffering from this disease is disinfected, if 
it is so kept that its temperature rises to 50 to 70°C. (X20 to x6o°F.) 
Hitherto, however, this had not been proved. 

It X912, the writer prepared a manure heap in such a manner that 
this temperature was quickly attained. He introduced the pathogenic 
agent into the manure and a few days later used it for inoculation. 

The experiment was carried out as follows. A layer of straw 10 inches 
thick was laid down upon a concrete surface 9 ft. by 8 ft. to serve as a 
base upon which to pile up the manure. The latter was a mixture of fresh 
cow and pig manure containing much straw. In the experiment, fresh lymph 
was used ; it was mixed with a 0.9 per cent, solution of common salt in the 
proportion of X to 20, and filtered through Chamberland filters ; 15 cc. 
of this mixture was put into test-tubes, and some tubes of lymph were kept 
in the cellar to serve as a control of the virulence. In addition, the hoofs 
of a pig which had died of foot-and-month disease, were cut off, wrapped in 
gauze, and introduced. The writer used X2 numbered maximum ther¬ 
mometers for the measurement of the temperature. The thermometers, 
hoof-parings and lymph-tubes were equally distributed in the heap while 
it was being built up. Another thermometer was put between the layer 
of straw and the manure. The heap was built up like a mangel-damp and 
pressed down with forks; it was then covered with a layer of straw 4inches 
thick, upon which was thrown a layer of dry earth of the same depth ; 
the total height of the heap was 6 feet. After ten days, the manure was 
again spread and the thermometers, lymph and hoofs removed. The different 
thermometers registered from 55.5 to 75 0 C. (132 to 167° F.). 

Pigs were then inoculated with the lymph and also with the hoof-ex- 
tract, but they did not fall ill; but when inoculated with the control lymph 
they sickened. Thus the pathogenic agent must have been destroyed 
by the heat of the manure heap. It is therefore possible to make the manure 
from animals suffering from foot-and-mouth disease entirely free from in¬ 
fection, if the heap is constructed and managed in the manner described 
by the writer. 

693 - The Internal Application of Carbolic Aeid for the Prevention of Conta¬ 
gions Abortion in Cattle* The Relation of Granular Vaginitis to Abortion.— 

Taylor, W. J. in BuUetin of the Montana Agricultural CoUegc Experiment Station , 
No, 90, pp. 19-31. Boaeman, Montana, July 1912. 

The experiments commenced in 1909 in three herds seem to warrant 
the following conclusions: 
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1) . Carbolic acid, either fed in solution or injected hypodermically, 
seems to be a specific against contagious abortion. 

2) . Cows, as a rule, will eat with apparent relish as much as 750 ce, 
of a 4 per cent, solution of carbolic acid in feed daily. 

3) . The hypodermic injection as a treatment in an affected herd 
involves less labour than feeding. 

4) . In cases of impending abortion, carbolic add can be injected 
in sufficient quantity to cause staggering gait and dilation of the pupil 
of the eye (when it should be withheld for from ten to fifteen hours and re¬ 
peated) with no apparent unsatisfactory after-effects. 

5) , All males used for breeding purposes should be treated with 
carbolic add either hypodermically or in the feed. The penis and sheath 
should be thoroughly disinfected, both before and after service. Contagious 
abortion and granular vaginitis may be transmitted through the medium 
of the male, unless proper precautions are observed. 

6) . Not all cows showing granular vaginitis abort, 

7) . Heifers pregnant for the first time are more liable to abort thad 
during subsequent periods of gestation and should be carefully watcheu 
and vigorously treated, if abortion exists in the herd. 

694 - Plants Poisonous to Live Stock in Paraguay and in Misiones (Argentina). 

Bertoni, Mois£ 9 S. in A^ronomia , Boletin da la Esiacidn Agronomica de Puerto Bar- 

toni, Vol. V, No. 3-4, pp. 140-144. Puerto Bertoni, Paraguay, Januaxy-Eebruary 1913. 

The writer agrees with Spegazzini that the toxidty of poisonous plants 
is generally due more to the stage of their growth than to their spedfic 
character. Besides, the quantity eaten by the animals, the age of the 
plants, and the conditions of climate and soil affect the degree of toxidty. 
There is no doubt that pastures with very young grasses are the most 
dangerous; it is well known that many herbaceous plants in their early 
stages contain hydrocyanic add. La other plants this add may be formed 
in the parts that are cut and kept for a few hours. 

In Misiones there are several plants in the pastures which are poisonous 
when they are very young. Such are —according to the writer’s observa¬ 
tions— the Gramineae Cynodon dactylon, Andropogon halepensis, A. con-' 
densaius (« aguar&-ruguki » or a cola de zarro »), A . bicornis («caapl 
San Juan »), Panicum scmguinale (« kaapii-ahihi » or «falsa cebadilla 
de Msiones »). There are, however, some exceptions: castor oil plants 
are harmless when young and become poisonous when adult; the spedes 
of Tragia and of Ddechampia are harmless when young, but they are to 
be regarded with suspicion when grown up. 

It is also known that drought and the compactness of the soil increase 
the toxidty of certain plants ; in other plants, on the contrary, the writer 
has observed that they become more poiso nous after abundant rain. Such 
is the case with some of the above-mentioned Gra min eae, and perhaps 
manioc. 

Among the poisonous or dangerous plants, the writer mentions further: 
CofttmeHna sulcata, a spedes of Tradescantia (called «trapuerava »in Brazil), 
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Bromelia fastuosa, Tragia volubilis («ihsihp6-pihn6»), Manihot Tweedieeana 
(«guazfi-mandio »), some Euphorbiaceae, Polygonum acre (cad-tds), Bran- 
felsia Hopeana («jazmin del Paraguay» or «azucena », but iardy eaten by 
animals), Solamm sisymbriifolium (« revienta caballos » or « putui#), Teh 
bernaemonlana Hilariana and T, australis, Spaticarpa sagittifolia (which is 
avoided by live stock), Equisetum giganteum (which contains aconitic 
add, or a nearly allied substance). The writer adds that this list is certainly 
still incomplete. 

695 - Investigations into the Micro-Flora of the Large Intestine of Cow and 

Sheep, — Choukewtsch, Jean m Annales dc I'lnstitut Pasteur t Year 27, Vol, 27, 

No. 3, pp. 246-263. Paris, March 25, 1913. 

The writer investigated the colon and caecum of five cows and five 
sheep, and found that the micro-flora in the organs of these two kinds of 
animals was not very dissimilar. Theb acteria presen t in the large intestine 
of the cow are chiefly cocci and rod-badlli; coli-bacteria always occur in 
large numbers; strepto-cocd, often in the degeneration stage and encysted, 
are present in largest numbers in the caecum, or in the upper part of the 
colon. Towards the rectum, the signs of degeneration become increasingly 
dear. The short-rods, which often, occur in reduced numbers, form no spores 
within the intestine; they measure 0.3 by 4 to 6 (t. The micro-flora of the 
colon of the cow differs from that of the horse (previously studied by the 
writer) in that the rare bacteria are more numerous in the former; also the 
bacteria in the cow’sintestineseem to preserve their morphological characters 
better. To determine the spedes, the most varied cultures were made 
and the writer succeded in isolating, in addition to those already mentioned, 
the following spedes. 

I. Agents of putrefaction : Bacillus proteus vulgaris, B. Welchi, B. pur 
trificus , J 3 . sporogenes A, B. sporogenes B, B. spmgenes foetidus , B. sporogenes 
parvus . 

II. Proteolytic bacteria (notindudingagents of putrefaction): Bacillus 
Ellenbachensis, B. hastiformis , B. flavescens liquefians, B. amylolyticus, 
B. msentericus , B, megatherium, B . pyocyaneus, 5 . mycoides , CUostridium 
proteolyiicum. In B, mesentericus the ruber-tom. was found more commonly 
than the vulgatus form. 

III. Bacteria decomposing cellulose, hemiceUulose and starch: Bacillus 
gazogenes, Bacterium Rodella III, Bacillus amylobacter (butyricus), B. amyU 
tenuis, JJ. Welchi, B. msentericus, B. Ellmbachensis, B, amylolyticus , B. 
mycoides . The formation of gas in the colon is attributed to the Rodella 
III group. 

IV. Bacteria of add media: Bacterium Merejkowsky I, B.Moro , Strepto - 
bacillus anaerobicus tnagnus, Bacterium rosescens, Bacillus mgdosporus, 
B. tenuis / occasionally a coccus resembling Micrococcus candicans was 
isolated. 

Of these bacteria, some always occur in the intestine, forming the 
constant micro-flora of this organ : Bacterium coli, coed, Bacterium Moro, 
B. Merejkowsky I, Bacillus Welchi (perfrigens), B. putrificus , B, sporogenes A, 
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B. hastifomis, B. fiavescens, B. gazogenes, B. Ellenbachensis, B. mesentericus, 
Bacterium Rodella III, and those decomposing cellulose. Bacillus amyli 
tenuis is probably also constantly present. 

In sheep, the micro-flora is tidier in species ; streptococd are more nu¬ 
merous and usually more degenerated. In addition to those mentioned as 
found in the intestine of the cow, the following were isolated : Bacillus 
tenuis non-liquefaciens, B. irregularis, B. ramiformans, Sarcina flava, 
Vibrio terrigenes Guntheri, Actinomyces albus, Bacillus hervolvulus Zim¬ 
mer manni. The following always occur in the colon : Bacterium coli, 
coca, Bacterium Moro, B. Merejkowsky I, Bacillus Welchi, B. putrificus, 
B. sporogenes A, B. sporogenes B, B. mesentericus, B. Ellenbachensis, B. 
hastiformis, B. fiavescens, B. gazogenes, B. amyli tenuis, Bacterium Rodella III, 
cellulose-decomposing bacteria. 

As the writer found a similar flora in horse, cow and sheep, and always 
bacteria which decompose cellulose, hemicellulose and starch, he considers 
that the composition of the flora depends less upon the spedes of animal 
than upon the kind of food consumed by the latter. In a later work the 
little-known spedes will be described. 

696 - Fluctuations in the Body Temperature before Parturition in Cow, Sheep 

and Goat. — in Deutsche Landwirtschafthche Tterxiichi , Year 17, No. 13, 

pp. 149-150. Hannover, March 28, 1913. 

The results of the examination of the body temperature at the end of 
the last period of gestation in the case of 50 Black-spotted Lowland cows and 
of sheep and goats were as follows : The temperature rises during advanced 
gestation and sinks again before parturition ; the fall begins in the case of 
the cow at 11 % to 56 hours before calving and in that of the sheep a week 
before lambing. In goats, a second decrease in temperature occurs one day 
previous to parturition. 

697 - The Pepsin and Chymosin Question. — eakoczv, a. in Hoppe-SeyUr's Zett- 
schnft fto Physiolcgische Chemie, Vol. 84, Part 5, pp, 329-353. Strassbuxg, 1913. 

Experiments on the coagulation ana digestion of milk ir the stomachs 
of various mammals, according to which young ruminants, foals and pigs 
secrete, as well as pepsin, an independent ferment (chymosin) which coagu¬ 
lates milk. Opossums only produce pepsin, and the milk is coagulated by 
the action of this ferment. As neither pepsin nor chymosin is found in 
the stomachs of dogs and cats, the causes of milk coagulation in their case 
are unknown. 

€98 - Report of the Zoometrical Studies made in 1912 at the Shows at Paris, 
Rouen and Poitiers. — Voiielher in Bulletin Meniuel de VOffice de Renseignements 
Agncoles , Year 12, No. 1, pp, 46-63, Paris, January 1913* 

The measurement data and the live weight estimations made on speci¬ 
mens of most of the French breeds of cattle, of three breeds of sheep (Char- 
noise, Oxford Down, Dishley-Merino), and of one breed of donkeys (Poi¬ 
tou). The height at the withers was taken as a basis for the measurements. 
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699 - The Fertility of Hybrids in a Mammalian Species-Cross. — Dei lessen, j in b keeping 

American Bleeder's Ma^aiitu, Vol III, No pp. 261-265 Washington, Octobu, No¬ 
vember, Deccmbei 1912 

Sterility is a commou phenomenon iu the hybrids obtained by mating 
members of distantly related groups or types, in both an imals and plants. 

In case both sexes are sterile, a further genetic study becomes impossible. 

When one sex alone among the hybrids is sterile, that sex is usually the 
male ; and since the females are fertile, it becomes possible to study their 
inheritance of characters and fertility of offspring by crossing them back 
to the males of either parent species. 

Among mammals, at least, work on inheritance and fertility in species 
crosses is in its inception. The consensus of opinion is that the cross between 
horse and ass results in sterile male mules, but that the female mule is oc¬ 
casionally fertile with either the horse or ass (Waldow von Wahl, 1907). 

The zebroid (zebra X horse) in supposed to be sterile in both sexes (Ewart 
1899; Ivanofi 1911); the same is true of the zebrule (zebra X ass). When 
the cow and bison are crossed, they produce fertile female catteloes, but 
sterile males (Bond, 1908; Ivanofi, 1911). These female hybrids were 
crossed back to males of both parent stocks: the oue-quarter bison 
females are fertile; the three-quarters were not fully tested, but are possibly 
also fertile. The one-quarter bison males are not always fertile, but Ivanofi 
reports a fertile three-quarters biso 1 male. 

The writer worked out the progeny of a cross between the wild Brazi¬ 
lian cavy {Cavia rufescens) and the domesticated guinea-pig (Cavia pored- 
lus). The two forms differ consistently and dearly in colour, texture of 
hail, size, shape of skulls and skull sutures, tooth formation, etc. Hie 
original crosses between the two species were the result of mating the wild 
males to the tame females, but matings were secured with much difficulty. 

The redprocal cross was uot attempted, as it was feared that the smaller 
wild female would succumb in pregnancy when mated to the much larger 
tame males. The tame females bore their hybrid young in due time and 
with the usual guinea-pig average per litter, thus proving that the wild 
males were wholly fertile. 

Having obtained these half-wild hybrids, the females were mated 
back to the wild males and the tame guinea-pig males, producing three- 
quarters and one-quarter wild respectively. The matings to the wild 
males were not very successful, and only one three-quarters wild male was 
reared to maturity. The latter proved sterile. The matings to the tame 
males were wholly successful and produced 83 one-quarter wild. The 
hybrid females of one generation back were mated to tame guinea-pig males 
and over 1700 hybrids of various blood dilutions were produced, ranging 
from % wild to wild. 

The problems to be resolved were as follows: how great mn£t be the 
blood dilution, or for how many generations must the hybrid females 
be crossed back to the guinea-pig, to eventually produce fertile male hy¬ 
brids? When fertile male hybrids are produced, would their offspring 
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be fertile in both sexes, if such males were mated to their hybrid sisters 
or guinea-pig females? 

The breeding test being hardly sufficient to decide an animars fertility, 
the writer devised a new test. He obtained a complete index of the males* 
fertility by making a small incision in the scrotum, puncturing the epidi¬ 
dymis at one or two points and examining the liquid contents with the 
aid of a microscope. There was a great difference between individual 
hybrids ; some males might not possess any sperm at all, but m their place 
were found a few, or many, incompletely matured spermatogonia ; others 
possessed a few non-motile or motile spermatozoa in addition. Still others 
might have an abundance of motile spermatozoa, just as any normal male. 
All grades and combinations were found; but the last class alone could 
be successfully mated to females. The fertility of the hybrid males is 
shown by the following table : 


Class of hybrids 

Total number 

Per cent, 
with any sperm 

Per cent. 

with any 
motile sperm 

Per cent, 
readily fertile 

Vi w* ld .! 

6 

o 

0 

O 

V. » . 

22 

25.0 

0 

0 

7 , » . 

71 

47-8 

17*3 

9*8 

7 « » . 

94 

71.1 

46.6 

355 

Hm » . 

89 

88.7 

62.9 

60.7 

7 « » . i 

21 

100.0 

66.7 

667 


After a careful examination of the mobility of the spermatozoa, the 
writer considers that every male which has an abundance of motile sperma¬ 
tozoa is undoubtedly fertile. Such fertile males are especially numerous 
in hybrids with least wild blood, as is shown by the table. 

The male hybrids derived from crosses between a fertile male hybrid 
and a female hybrid, gave all grades between absolute sterility and fertility; 
but when a fertile male hybrid was mated to a guirea-pig female, all the 
male offspring were fertile. 

The guinea-pig colour, coat, size and anatomical characters were 
transferred to the hybrids. Any combination of these characters may 
be united with fertility. It is conceivable that desired characters in 
hybrids between other mammalian species (including cattaloes and mules) 
may be combined with fertility of both sexes, in the same manner. 
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700 - Mendelism and Interspeelfle Hybrids. — Cook, 0. T. in The American Na¬ 
turalist, Vcd XI/VII, No. 556, pp. 439-2+5. Pancaster-Garrison-New York, April 19131 

A criticism of Dr. Nabour’s treatise on crossing Bos indicus with Bos 
tawrus, which appeared in No. 547 of the above-mentioned periodical (1). 

701 - The Exportation of German Stnd Stock, especially to the Colonies. — 

Neumann in Deutsche Landwirtschaftliche Presse, Year 40, pp. 311-313. Berlin, 

March 29, 1913* 

The writer estimates from the official statistics that in 1909, 7128 
horses were exported from Germany, of which 5123 were horses 
for the knacker, 929 draught horses, 798 carriage, riding and race horses, 
99 ponies, 97 stallions and 82 foals. The horses for slaughter and 
those used for purposes other than breeding, were chiefly sent to Switzer¬ 
land, while the stallions went to the Netherlands and the foals to 
Austria-Hungary. German stud horses were also imported by Belgium, 
Denmark, France, Russia, Sweden, Switzerland, the United States 
(28 stallions), Brazil, German South-West Africa (8). Many animals of 
the Holstein, Oldenburg, Hanoverian and East Prussian breeds were 
exported. 

Jh 1909, 10 455 head of cattle were exported, of which 36 per cent, 
were bullocks for the batcher. Most of the butcher’s beasts were sent to 
Switzerland, the stud cattle going to Austria-Hungary, Russia (255), German 
South-West Africa (73), Katnerun (7), Chile (12), Brazil (5), and the United 
States (3). The Black-spotted Rowland cattle are in much request abroad, 
especially in Russia and Austria-Hungary. Red-spotted Holsteins, and 
especially Angles, are prized in the Russian Baltic Provinces. In addition 
wereexported cattle ofthe Grey-Brown Mountain, Hohen Spotted (to Russia, 
Argentina, China), Frankish, Red Central German, Pinzgau and Algau 
breeds. 

Of the 53 889 sheep exported the same year, most of those destined for 
mutton were sent to Switzerland, German stud sheep went to Russia, 
Austria-Hungary, France, Denmark, Servia, British South Africa, German 
South-West Africa, Australia, Brazil, Uruguay and Chile. 

The number of goats and jags exported was negligible. 

The exportation of cattle to German East Africa, German South-West 
Africa and Kamerun is attended by the following restrictions which came 
into force ou January 8, 1913. 

1) Cattle may only be exported from districts which are declared 
free from foot-and-mouth disease, and from herds in which there has been 
no case of this disease for eight months. 

2) The vendor is required to produce official proofs of the fulfilment 
of these conditions. 

3) Animals may only be exported from Hamburg, and before embarka¬ 
tion must remain for 14 days under observation at the inspection station 
established by the German Agricultural Society in that city. (2). 


(1) See No. 1318, Be Sept 1912, for a notice of this article. (&*.)• 

(2) Pounded in 1909. 
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4) On arrival in the Colonies, the cattle are subjected to 28 days’ 
quarantine. 

702 - Small Breeders'Associations in Italy. — vezzani, vuiorino.— Pubbhcaxiom 
del Comtato Naztonale per la Mutuality agrana, pp. 156 Rome, 1913. 

Breeding Syndicates have arisen during the last thirty years and have 
spread throughout Europe. They are especially numerous in Austria, 
Belgium, Denmark, Germany, Norway, Holland, Sweden and Switzerland; 
while they are in course of formation in France, Italy and Russia ; Japan 
has already a good number. 

According to recent statistics of the ministry of Agriculture, Italy now 
possesses 133 Associations of this description, of which the greater number 
have come into existence during the last seven years. 

In Italy, the most suitable legal form for Breeding Societies is that of 
the ordinary Civil Association in the case of syndicates without share- 
capital, and of the Cooperative Society in that of syndicates with share- 
capital. 

The Horse Breeding Syndicates, which have been established in Italy 
under the name of “ Consorzi Stallonieri ”, use most of their share-capital 
for the purchase and maintenance of a selected stallion to serve the mares 
belonging to the members. 

The Cattle Breeding Associations are of greater importance to Italian 
agriculture, on account of the great development of the cattle-breeding 
industry. The Breeding Syndicates have assumed different forms, ranging 
from the most simple to the most complex. There are so far, with one 
exception, no societies for the improvement of sheep, goats and pigs, nor 
any small poultry associations. 

No Federations of Breeding Syndicates yet exist in Italy. 

703 - List Ot Stud Book Associations. — Illinois Stallion Registration Board, Bulletin 

No. 3, pp. XVH -j- 254. November I, 19x2. 

This bulletin contain*, a list of all the American ard Foreign Stud Book 
Associations authorized by law, which are the only associations that the 
Illinois Stallion Registration Board is permitted to recognize (see Section 7, 
Daw regulating the Public Service of Stallions in Illinois, amended June 
3, 1911). A directory of the licensed stallions on November 1, 1912, is 
given, with theirnumber, breed, date of foalingand the names ard..f dresses 
of their owners. There are now 9677 stallion licences in force; cf this 
number 5688 are for pure-bred horses, 3984 for grades and 5 for cros. ' reds. 

704 - The Annual Live Stock Show at Santiago, Chile, in 1912 . — Ea Exposition 

A fl u al de Animates — Bolettn de la Sociedad NacioncU de AgHcultura, Vol. XI/IH, 

No. ii, pp. 689-713 Santiago, November 15, 191a. 

An account of the annual live stock show organized by the National 
Agricultural Society (Sociedad Nadonal de Agriculture), which was opened 
on October 16, 1912. 

There were 570 head of horses and cattle exhibited, as well as poultry, 

A complete list is given of the prizes awarded, and the article contains 
photographs of some of the animals. 
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705 - The Shire Horse Show.—Liw stock journal, voi lxxvii, no. *030, pp. sw-ais. 

London, February 28, 1913. 

In February 1913 the thirty-fourth annual show of the Shire Horse 
Society was held. The prize money and breeders awards amounted to 
£ 2230 and the number of horses entered was 685: The article gives a de¬ 
tailed description of the various sections and the list of prize winners. 

706 - London Haekney Show. — Lm stock journal, voi lxsvh, no 2031, 
pp. 239-246. iUmdcHi, March 7, 1913. 

The twerty-nicth. arntial show of the Hackuey Hoise Society was 
opened at the Royal Agricultural Hall, Islington, on Maieh 4,1913, and was 
continued until the evening of March 7. The entry was some 572, against 
6ix last year. The prize money amounted to £1844. This article des¬ 
cribes the exhibits in the 43 classes, and gives a list of awards made up to 
the evening of March 6. 

707 - Thoroughbred and Hunter Show.—Live stock journal, voi. iyXxvn No. 2032, 

pp 270-274. London, Maich 14, 1913. 

The tweaty-ninth annual London Show of the Hunters ; Improvement 
and the National Light Horse Breeding Society wa c opened on March 11. 

The number of horses entered was 306, and £ 9850 were ofiered in 
Premiums, Super Premiums and prize money. 

The article describes the various classes of Thoroughbreds aud Hunters, 
and gives the list of the prize winners. 

708- Report of the Eighth Systematic Show of Mileh Cows of the Brown Breed 
on September 28 , 1812 , at Crema, Italy. — Pubbhccmone della Catfedra ambu¬ 
lant* d’agricoltura e del Cmmo a< ratio dt fretna, pp 34 Ciema, 1913. 

An illustrated brochure with a preface written by Dr. Z. Camertoui 
explaining the aim, organization and importance of the Crema show, and 
giving the reports of the judges of the fourteen sections (the system of 
having one judge being maintained) as well as the complete list of the prizes 
awarded. 

homes, 
ASSES AND 
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709 - The Italian Artillery Horse. — pirocchi, aotonio m Gtoraau i’ippobgu, 
Year 26, No. 7-8, pp. 3-7. 1 ’isa, Apiil 1. 1913. 

The question of the breeding of artillery horses is one of great impor¬ 
tance for Italy. 

After considering the nature of the work required of these horses, 
the writer gives a list of the qualities necessary for them. From the point 
of view of build, the artillery horse, especially the wheel-horse, which has 
the heaviest work, should be thick-set, with very short legs, solidly built; 
straight, short and broad in the body, and supported by strong legs, with 
straight action. According to the excellent description given by Captain 
Ajroldi the wheel-horse comes at the limit of the category of fast heavy 
horses, belonging to the lightest of these, or at the limit of light horses, 
being the heaviest of these. 

Its weight should be considerable, and varies from 1100 lbs. to 1200 lbs. 

The height at the withers should be equal to the length taken from the 
point of the shoulder to the end of the rump. In general, the height at 
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the withers should vary from a minimum of 15 hands to a maximum of 
16 hands, while the optimum is between 15.2 and 15.3. The transverse 
development of the body should be great, and the girth should exceed the 
height by one-eighth. 

Blood is a very important asset in the case of the off wheel-horse, and 
is indispensable to the near mounted horse. The more rapid the work 
the more breeding is required ; but this should never be excessive, as what 
is most necessary is the maximum equilibrium between the working of 
the nervous system and that of the organs of locomotion. Artillery 
horses should be quiet ard stand cannon fire well. They must trot more 
or less fast according to the type of artillery for which they are intended. 
Further, they must be able to stand great fatigue, and under the worst 
possible conditions ; in fact they must above all be very strong and possess 
much staying power, which latter can be developed by systematic 
exercise. 

Without dwelling upon the very complicated question as to the 
best manner of increasing the production of artillery horses in Italy, the 
writer devotes a few words to certain fundamental points whose observance 
is necessary for the solution of the problem. 

These may be summarized as follows : 

1) It is necessary to study thoroughly the horses of the different 
districts of Italy, in order to be able to form horse-breeding zones and to 
determine the course to be followed in each of these for the purpose of rearing 
horses for the army. 

2) By means of propaganda, horse shows and competitions, and 
so-called traction races, etc., it is well to make the breeders acquainted with 
the qualities necessary for the artillery horse and the rules to be followed 
in breeding and rearing it. 

3) The breeders should be assured of obtaining a remunerative price 
for their horses; this might be effected by raising the prices and giving 
special prizes, so that the profit to be gained may act as an incentive to the 
production of the horses which are needed. 

7x0 - Marsh Ponies of the United States. — Curtis, r. s. Marsh ponies of our 

Eastern Coast. — The Breeder's Gaxctie, Vol. IyXIII, No 4 > pp. 191-192- Chicago, 

January aa, 1913. 

The Marsh Ponies of the eastern coast of the United States probably 
owe their origin to the numerous groups of small horses which have lived 
for some centuries in a half-wild state on the narrow banks of land ad¬ 
jacent to the shores of Virginia, the Carolinas and to some extent further 
south along the coast of Georgia and of Florida. 

The soil of these banks and islands is very sandy and often marshy, 
and the vegetation growing upon it so poor as to seem to preclude the per¬ 
sistence of a breed of horses even of this diminutive size. 

The banks of the greatest importance in the production of these ponies 
are found to the east and north of Pamlico Sound, and more especially 
those islands or banks just east of Carteret county (North Carolina). 
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The writer has made some researches on the origin of these half-wild 
horses and after mentioning the opinions of several authors, he con chides 
by affirming the possibility that marsh ponies are the descendants of horses 
imported by the first settlers, it appears towards the end of the sixteenth 
century. 

The ponies, which graze in full liberty on the islands of the coast, be¬ 
long to several owners who brand all their animals. Every year during 
May, June, July and August the whole drove from each of the banks is 
rounded up in pens and the colts following their mothers are caught and 
a brand is put on them corresponding to that of the mother. In this way 
each owner is enabled to recognize his stock at future pennings. All year¬ 
lings which are found without brands are turned over to the drivers to be 
disposed of; thus all discussion is avoided. 

The ponies sell on the banks at $50 (£ro) to $75 (£15), and even 
more for the better ones. The younger ones fetch from $25 (£5) to $35 
(£7) each. 

After the penning the ponies which have not been disposed of are 
allowed to return to their accustomed haunts, where they gather during the 
breeding season, each stallion with a band of mares. In the foaling season 
the mares select a secluded spot, where they remain until after theii ma¬ 
ternal duties are over. 

The stock of the low lands runs 10 to 12 hands in height, while in 
some favoured conditions the size may be considerably larger. Their colour 
varies greatly. Some are bay with some inclination to shade in to a mouse 
colour, others blood bays, dark brown, cream, sorrel and mouse colour, etc. 

The ponies are very hardy and seviceable for light work. When first 
taken from their home they are somewhat shy and when they come in the 
early season they are covered with a long thick mossy hair. With proper 
grooming and feeding this can soon be removed and lie coat becomes sleek 
and glossy. When properly cared for they possess considerable beauty. 
They have very shapely heads, fairly dearly-cut lines and dean legs. The 
feet are rather tough and small. They make very serviceable saddle po¬ 
nies and light drivers. On the coast they are used to broad-tired carts 
by the farmers and fishermen. 

According to reliable statements, about 150 ponies are raised each year 
in Carteret county. From Beauport inlet to Portsmouth near Ocracofce 
inlet, it is estimated that there are 1100 ponies on the beach. 

No particular attention seems to be paid in the Carolinas to the 
improvement of these animals, the owners being satisfied with the present 
suffident remuneration. 

711 - The Poitou Mares 0! Francs. — Ashtov, J in The Breeder's Gazette, 

Vol. XiKXl, No. ii, pp. 663. Chicago, March 12, 1913. 

A short account of the mille-breeding industry and a description of 
the Mtllassifere breed of mares used, of which there are about 25 000 & 

0I4 province of Poitou. The annual production of mules is about 12 000 
head. The writer also gives data respecting mule rearing and feeding, 
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the trade in these animals (which are mostly exported) and the average 
prices they fetch. Small mules are sold at from $200 to $220; larger 
animals at $240 to $290, and a few even reach $360. 

712 - The Inheritance of the Property of Milk Production and the Utilization 
of the Results Obtained by the Control Society. — peters, j. in Deutsche 
Landwirtschaftliche Tierzuckt, Year 17, No. 11, pp. 121-125; No. 12, pp. 133-135; 
No. 13, pp. X 45 -I 49 * Hannover, March 1913. 

The writer has investigated the inheritance of milk production in a 
registered herd of Dutch cowsin East Prussia. The milk yield and pedigtee 
of the animals has been registered since 1884. As the milk yield of a herd 
during 28 years (1884-1912) can be much affected by external circumstances, 
the average production of the herd for each year of this period was estima¬ 
ted ; it amounted to 7799 lb§.rin r884and 9957 in 1912. The milkyicld of the 
herd was especially high in 1896 and 1907. In order to determine the cause 
of this increased production, the writer, in the first place, ascertained the 
influence in this direction exerted by the bulls which were most often used 
as sires. The following were determined: i) average milk yield in parti¬ 
cular years of all the daughters of each bull; 2) how this yield compared 
with the milk production of th other cows of the herd during the same 
years ; 3) the average milk yield of the dams of cows sired by these bulls; 
4) how the average yield of the daughters compares with that of the mothers. 

On the basis of these investigations, the writer concludes that the in¬ 
creased yeld during the period 1896-1906 ; s chiefly due to an improvement 
:nthe average quality of the herd, while the further average increase 
of 1907 to 1912 is primarily attributable to the better feeding and tending 
of the animals. 

After the writer had investigated the development of the milk yielding 
property of the herd, and ascertained the quality of each single cow as a 
milk producer, he divided the cows into classes and investigated how the 
milk yield of the offspring compared with that of the mothers. The data, 
which are arranged in tables, show that there are great variations in the 
inheritance of the property of milk production. Tne offspring of the best 
mothers yielded, on an average, the most milk and those of the inferior 
mothers the least. The range of variation was, however, not so great 
among the daughters as among the mothers. Hist class cows produced 
both good and inferior offspring, and the opposite is true. The inheritance 
varied around a centre, which was somewhat higher in the daughters of 
superior mothers than in those of inferior cows. The magnitude of the 
variation was the same for all the classes. {X). 

Peters then determined the milk production of the grandparents, 
and of the separate families of the herd. With regard to the families, 
he found that some produced relatively many good animals, while the de¬ 


ft) Cf. also 41 Cow Testing in the Breeding of Dairy Cattle” No. 1550;#. Nov, 19x2, 
t especially pp. 2478-22480. (£4.). 
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scendants of others were usually inferior cows; in other families again, 
he observed unusually large variations in the performance of the offspring, 
Asarule,however, the offspring of good families were good milkers, and those 
of inferior families unsatisfactory. Inheritance varied in the case of me¬ 
diocre families. 

The writer comes to the conclusion that it is not sufficient to estimate 
the absolute and relative yield of the cows, and upon these data to select 
the offspring of the best individual performers for further breeding, but 
it is necessary to select the best families, for amongst the descendants of 
these will be found the largest number of good milch cows. 

7x3 - The Latest Decisions of the Control Associations in the District 0! Mai- 
m5hllS in Sweden and in Danmark. — Richardsenj in Deutsche Landmrtschaftliche 
Tierzucht , Year 17, No. 4, pp. 160-162. Hannover, April 4, 1913. 

Abstract from the Report of the work of the Malmohus Control Asso¬ 
ciations for 1911-1912 and those in Denmark for 1910-1911. A summary 
and comparison of the results of the last 8 or xo years. 

7x4 - Comparative Feeding Experiments with Hominy and Barley for Pigs.— 

Klein m Mitieilun«en der Vereim«uw’ Deutscher SehweinezUchter, Year 20, No. 7, 
pp. I 43 -I 45 - Berlin, April 1, 1913. 

These experiments were made by the writer in 1912 at the Froskatt 
Dairy Institute for the purpose of determining iu what measure the Ameri¬ 
can hominy (a by-product of maize) could be used as a substitute for 
barley. 



rot 1 

Lot n 


lbs. 

lbs. 

Initial weight of all the pigs. 

nsy 4 

122 % 

Final » »» » ». 

569 y 4 

5 * 9 % 

Gain in weight » » » #. 

451 

467 

1 » »»»» * in 1 month .... 

109% 

122% 

* » » » * » » » 2 months .... 

177 

167% 

»» »»»»»» 3 months .... 

*64% 

* 77 % 

Amount of food required to produce an increase 
of 1 lb. in live-weight. 

2 .X 

2.06 

/ skimmed milk. 

a $ d 

-2 3 3 

£ s d 

233 

Cost of food < barley. 

3 3 3 

I 5 4 

[ hominy. 

— 

x 14 0 

Total cost of feeding.. 

566 

526 

Cost per pound increase of live weight.. 

2.3 d 
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Fourteen six-weeks-old pigs of the improved German breed were se¬ 
lected and divided into two lots, each containing 4 hogs and 3 sows. All the 
animals were given skimmed milk, crushed barley and a little powdered 
chalk (about % oz * P el head per day). At the commencement of the ex¬ 
periment half of the barley was replaced by hominy for group II. As the 
pigs became older, the rations were increased in proportion to the gain in 
live-weight, and in lot II more of the barley was replaced by hominy; 
towards the end of the experiment they got nearly twice as much hominy 
as barley. The feed was given moist four times a day. 

The experiment lasted from J une 12 to September 3, and no bad effects 
were observed, but the pigs did not seem very keen on their food. 

The animals were weighed singly and fasting at the beginning of each 
week and at the commencement and dose of the experiment; the average 
of these results was taken. These data are giver in the table on p. 931. 

Although the experiment with hominy was satisfactory, the writer 
does not consider it advisable to replace barley by larger quantities of hom¬ 
iny, and still less to substitute the latter entirdy for the former, as the ap¬ 
petite of the animals would be affected by the change. 

715 - Fattening of Pigs with the Automatic Feeder (1) — de la barrd Auf- 

zucht und M&stung von 4 sechs Wochen alten Ferkeln am Futterautomatcn. — Tierxucht - 
nachnchten der Landwirtschaftskammer f&r die Proving Brandenburg und MitteiLungen 
dor Versuchsstation fUr landwiHschaftliche FUtterungsversuche su Karstddt [Westpn 
Year 6, No. 2, pp. 15-17. Prenziau, February 16, 1913. 

Two sow pigs and two hogs were fed by means of the dry-feeding 
automatic apparatus from their fortieth day until they were fattened. At 
the beginning of the experiment, the dry food consisted of 2 parts crushed 
barley, I partwheat mealand x / 5 part fishmeal freed from fat. Each pig re¬ 
ceived also daily for the first week about a quart of whole milk and 2 % quarts 
of skimmed milk mixed with a little sifted crushed bailey and fish meal, 
and for the following 10 days 3 % quarts of separated milk. This first 
ration was intended as a preparation for pure dry feeding. Subsequently, 
the following substances were put into the automatic apparatus in addition 
to those above mentioned: “ Fattingeris Komer blutfutter II”, crushed 
beans, ground maize, ground rye and potato flakes. 

From the beginning of the fourth week up to the end of the experi¬ 
ment, the dry food was made as shown on the opposite page. 

In addition to the dry feed the pigs also received comfrey {Symphytum 
asperyimum), cabbage and beet leaves, garden refuse, and sliced mangels. 
To encourage digestion, a rmall quantity of Teichel’s digestive salt “ Pe* 
bitbus ” was mixed with the food. 

The pigs developed normally. One of them was sold to the butcher 
at the age of 22 weeks, while the other three were fat when they were 26 


(r) See the diagram and description of an automatic feeding apparatus in No. 372, 
below; references given there. (£<f.). 
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Week 

Crashed 

barley 

Wheat 

meal 

Potato 

1 flakes 

«X8mer- 

blut- 

futter n» 

Fish 

meal 

Crushed 

maize 

Crushed 

rye 

Crushed 

beans 

iv . . J 

7 

5 

1 

0.6 | 

B 

-. . 

- - 

0,2 

vm. . . 

5 

5 

1 

0.5 

1 

0.3 

0.3 

— 

XIV. . . 

5 

5 

2 

0.5 

mu 

3 

3 

— 

XVIII. . . 

10 

10 

5 

X 

m 

10 

6 

— 


weeks and 3 days old. The results of the experiment may be summarized 
as follows : 


Weight of pigs at beginning of experiment . . . 84.7 lbs. 

tt It tt »» *» 9 » • • • ® 39*3 >9 


Increase in weight. 75 »• 

Average increase in weight per head , per day. 

when 6-12 weeks old. 16 3/ 4 oz. 

t » 12 " l6 ,* | t ..•«•. 22 X /4 ,, 

tt 16-20 „ ,».26 „ 

•t 20-22 „ „•■•••• 26 

„ 22-26ll/a „ ..24 1/2 »» 

£ $ d 

Total cost* of feeding.10 14 10 

Cost of food per 100 lbs. live weight ...... 1 8 5 


* Garden refuse and mangels, which were eaten in small quantities only, are not 
reckoned. 

7x6 - An Experiment In Pig Feeding end Fattening on Sugar Cake (Brand B.) (i). 

MAnxcardx, C. In Uindustria lattiera e xootecnica. Year xi, No. 6, pp. 86-87. Reggio 
Emilia, March 15, X9*3. 

This experiment was made od 40 pigs, chvided into two lots of 20 each; of 
which one was given farinaceous food as is customany iu the district, while 
the other was fed sugar cakes (Brand B). supplied by the Italian Distilleries 
of Milan. The two lots also received whey and bran. 

The pigs ate the cake with avidity, and when the animals were slaugh¬ 
tered, the flesh presented its usual appearance, while the fattening results 
were superior to those obtained with farinaceous food ; further, the sugar 
cake proved to be the more economical feed. 


(1) This cake is composed of: grape pomace meal, dried distillation residues and 
molasses For experiments in feeding milch cows with this product, See No. x55x» 
Nov. 1912. 
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717 - Fattening Hogs in Nebraska (1) - Snyder, W. P. and Burnett, E. A. Bul¬ 
letin of the Agricultural Experiment Station of Nebtasha, Vol.XXlV, Article n (No. 124), 

pp. 71. Lincoln, Nebraska, June 15. 1912. 

The results of previous experiments are summarized and full details 
are given of the recent experiments. 

The bulletin is divided into two parts ; the first deals with the use of 
alfalfa hay with corn for fattening hogs ; the second is devoted to a compa¬ 
rison of com, com and alfalfa, with supplementary foods for fattening hogs. 

The conclusions are the same as those published in the preceding Bul¬ 
letin, No. 123. 

3ULTRY 718 - A Comparison between Natural and Artificial Incubation.— brechebon, l. 

in Giornale degli AUemtari , Year IX, No. 3, pp. 21-24. Catania, February 15, 1913. 

In describing the results of some comparative experiments in natural and 
artificial incubation, the writer first states that no comparison can be made 
in the period from December to the end of February, because it is then very 
difficult to find broody hens. Turkey hens can indeed be obtained, but their 
use entails great inconvenience, for as their time of incubation is longer than 
of fowls, they crush some of the chickens the first day of hatching unless 
these are removed on the nineteenth day, when after having been placed 
for some minutes in tepid water, they can be hatched in an incubator. 

The experiments were made during March, April and May. Three 
turkey hens and three fowls were used on the one hand, 100 eggs being en¬ 
trusted to them, while the parallel experiment was carried out in an incu¬ 
bator with a warm water tank, the heat being maintained by means of a 
small lamp. 

This incubator was provided withs regulator; the egg chamber was deep 
and the bottom was concave and covered with wire gauze. A hundred eggs 
were placed in the incubator every month. 

After incubation, the eggs were examined by being held up to the light 
and the dear and infertile ones removed. The incubation results were as 
follows: 

Natural incubation: 242 fertile eggs produced 158 chirks 
Artificial inoubation: 243 fertile eggs produced 209 chicks 

Thus the results were entirdy in favour of artificial incubation. 
In order to prove this feet thoroughly, a comparison was instituted between 
natural and artifidal rearing. 

The food was the same in the case of all the chickens; it consisted for 
the first three days of a mastfof hard-boiled eggs, and subsequently of 
soaked bread, boiled potatoes, boiled rice, maize cake and meat meal for the 
mash, with crushed millet, oats, and buck wheat. The chickens entrusted 
to the hens and turkeys were kept in open houses and allowed the run of 
a grass park of about a quarter of an acre in extent. The artificially reared 
chickens were kept on a space only two-thirds of the size and housed in 


[Ed.) 


(i) See No. 1658, B. Dec. 1912. 
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a large shed glazed in front. The brooder was of very simple construction, 
with a zinc plate and petroleum lamp and was provided with a small ad¬ 
joining run enclosed with wire-netting and glazed. 

Three months after hatching the results were as follows. Out of 158 
chicks reared naturally, 75 were alive, while 194 of the 209 artificially-reared 
birds had survived. The loss, which exceeded 50 per cent, in the case 
of naturally reared chickens, (being larger with turkey foster-mothers than 
with hens), was only 10 per cent in that of the artificially reared chickens. 

The loss is however, much less if the fowls are kept in coops or in 
closed houses. 

In conclusion, the writer states that, though natural incubation and 
rearing are perhaps to be recommended for small poultry breeders, and for 
raising breeding birds, the resulting chickens being more robust, artificial 
methods are preferable in the case of large poultry farms. 

719 - Experimental Work in Artificial Incubation. — brown, w. in The journal 

of the Board of Agriculture, Vol. XIX, No. ii, pp. 909-914. I/widon, February 1913. 

The writer mentions the fact that the results obtained by artificial 
incubation are not equal to those obtained by natural means. He gives, 
in this connection, an account of experiments which R. J. Terry, poultry ex¬ 
pert to the Tasmanian Government, has been carrying out for the past 
ten years. Mr. Terry suggests that eggs receive too much air in modem 
incubators, and draws attention to the fatrt that the irregular broken ring 
of blood, which sometimes occurs before the sixth day instead of the “spi¬ 
der ” seen with a living embryo, is more common in eggs from incubators 
which have excess of ventilation than in others. Fewer chickens are 
hatched in well-ventilated incubators. 

720 - The Wfirttemberg Apleuttural Stations for the Production of Selected Queen 

Bees. — Die BienmpfUge, Year XXXV, No 4, pp. 73-77. Weinsberg, April 1913. 

A report of the work of the Stations for the production of selected 
queen bees of the German breed. 

72 J - Automatic Fishing Apparatus. — BoUetUno della Societd lombarda per la pesca 

e Vacquicoltura , Year VI, No. 3, pp. 37-40. Milan, March 1, 1913. 

This article deals with a new system of fishing effected by an apparatus 
devised by Cav. Giuseppe Pino and already patented. 

The automatic fisher consists of a framework of pieces of wood fastened 
together by means of coupling boxes in a form suitable for making the bot¬ 
tom of the apparatus. Upon this are fixed 16 very strong poles, which 
are kept vertical to the framework by means of three stays to each pole 
and by wire ropes. At the summit of these poles are affixed 9 bags ofnetting 
corresponding to the 9 squares formed by the framework. These bags, 
which are 22 feet deep, are in the shape of a funnel and have a wooden 
sliding valve at the bottom, dividing the bag into a larger and smaller 
part, the latter serves to catch the fish and is capable of being emptied 
once, or oftener during the day. 

In the centre of the framework, below the central bag, is situated 
the receptacle for the compressed air, which causes the ascent and descent 
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of the apparatus, and is kept in place by 16 metal cords affixed to the frame¬ 
work. The mechanism which works the apparatus consists of a motor 
feeder, and a compressor of sufficient power, used to pump the air into the 
accumulator. The latter, which has an indiarubber tube fitted with a tap, 
is attached to the raising receptacle of the apparatus. 

The apparatus descends on closing the tap which admits the air, and 
on opening the one which allows the air to escape. The special arrangement 
for the vertical descent and oblique ascent of the apparatus consists of 
small wooden regulators placed on the principal base framework. 

The apparatus can be constructed on a small or large scale, and fishing 
can be done at great or small depths. For fishing with this apparatus, a 
motor boat of about 10 H. P. is necessary; part of this force is used for com¬ 
pressing the air. In order to raise the automatic fisher, when once it has des¬ 
cended to the bottom, it suffices tosubject the air in the receptacle for ascend¬ 
ing to a pressure exceeding that of the water at this depth. Hie apparatus, 
while ascending, can be dragged by the boat (by means of the rope by which 
it is attached to the latter) in such a way that it can assume at will a verti¬ 
cal or oblique position. 

The fisher is so balanced that, in spite of its weight of about io tons 
audits surface of noo sq. yds. it floats perfectly, raising the bags of the nets 
above the water and allowing the boats to pass between these to see whether 
any fish have been caught, and remove the spoils, if the nets are full. 

The apparatus was successfully tested in the Lake of Zurich and the in¬ 
ventor is making a second of 840 sq. yds. in size, with only four bags, which 
he intends trying in the Mediterranean. 

The cost of the automatic fisher is about £320 and together with the 
motor boat, the whole price would amount to £800. 

722 - AotinomyOOSiS Of Prussian Carp, — Pleen, Marianne in AU°emeine Fischerei 

Zeitun*, Year 38, No. 9, pp. 222-224. Munich, May 1, 1913. 

The writer describes in the text, and with the help of illustrations, a 
new chronic fish disease, actinomycosis, due to a fungus. The latter at¬ 
tacks Prussian carp (Carassius Carassius), producing abscesses in the kid¬ 
neys or other internal organs. The external symptoms of the disease are 
the sluggish movements and the swelling of the body of the fish. 

723 - The Effect of X-Bays upon the Development of the Ovary of the Babbit, 

— Reoaud and I^acassagne in Comptes Rendus Hebdomadaim des Stances de la 

SodtU de Biologie, VoL 74, No. n, pp. 801-604, Paris, March 2t, 1913. 

The writers tried the effect of the X-rays upon several rabbits’ ovaries 
and found, upon examining the latter some hours later, that the follicle 
cells had been injured. The stronger the X-rays used, the more the fol¬ 
licle cells were harmed. A fortnight after the ovaries had been exposed 
to the rays, all the follicles, with the exception of some small primordial 
cells invisible to the naked eye, had disappeared. With the disappearance 
of the follicles, the activity and formation of the interstitial glands of the 
follicle capsules decreased. About 3 months after the X-ray treatment, 
the writers observed a new formation of the glands on the surface of the 
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ovary, but they were much less active than before. The follicle cells which 
remained unharmed gradually grew to normal and abnormal Graafian fol¬ 
licles within 6 months. The former gave rise to ova, which were capable 
of fertilization and produced normal offspring. The writer observed no 
fresh formation of ova, nor any reappearance of follicles which had disap¬ 
peared on exposure to the X-rays. 


FARM ENGINEERING. 


724 - New Cultivator. — Wtenei Landwirtschaftliche Zeitung, Year 63, No 26, p. 310. aoricoltoslal 

Vienna, March 29, 1913. machinery 

This new cultivator consists of a three-wheeled carriage, supporting an 

adjustable frame containing tines similar to those carried by extirpators. fflPLEMENT9 
The depth of the tines can be adjusted up to 7 % inches. Behind these tines 
there are four adjustable disks intended to break up the soil loosened by 
the tines. If these disks are not suitable to some kinds of soil they can 
be replaced by a toothed harrow. As this implement works a strip 16 
feet wide at a time, and can be quickly drawn by the smallest steam plough¬ 
ing engine, the amount of work it can do is very considerable. It is espe¬ 
cially adapted for paring a field after the harvest and for loosening and pre¬ 
paring for sowing fields that have been deeply ploughed before the winter, 
or that have borne potatoes or beets. 

725 - Trials of Meehanical Ploughing Tackle at S6tii and Maison-Carrfo (Algeria), 

JtaMU, M. in Bulletin de la Soc%6U d'Encouragment pm VIndustrie National *, Year 113. 

First Half-year, No. 1, Voi. 119, pp. 147-157. Paris, January 1913. 

These trials lasted from May 26 to June 12,1912, and were held partly 
at S£tif and partly at Maison-Carree. The following five machines were 
sent to be tested. 


The C. X. M. A. tractor (Titan). 

The Avery tractor. 

Landwin’s agricultural motor. 

The tractor of the Case Co. (a French firm) 

J. and H. Maclaren’s tractor. 

The article contains tables giving the dimensions and characteristics of 
the machines, as well as the amount of force required for the work done, 
the time required, the depth and width of the ploughing and the amount of 
fuel used. 

These trials did not give the expected results, for the nature of the soil 
to be ploughed had not been taken into account in the construction of the 
machines. The commission are of opinion that tractors withexplosion motors 
cannot be introduced into North Africa until the taxes on motor spirit and 
petrol are reduced. 
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726 - The Use of Mechanical Power in Agriculture (1). — schwanecke, h k 
in Findings Landwirtschafthche Zeitung, Year 62, Parts 7 and 8, pp 242-272 and 
286-306. Stuttgart, April 1 and 15, 1913- 

After some preliminary remarks on the most important power-driven 
agricultural machines, the writer compares the various systems of mechani¬ 
cal ploughing from the points of view which have the greatest interest 
for farmers, such as cost of installation,weight of the principal parts, perfor¬ 
mance, number of hands and team required, saving of teams and of working 
expenses, utilisation of the motor for other objects. 

In the second part of the paper he treats of transport machines ard 
especially of field railways and motor waggons. 

727 - Electricity an d Agriculture. — KorpBL, R. in Monatshefte fur Landmrtschaft , 
Year VI, Part 4, pp. 97-no. Vienna, April 1913. 

The writer gives a very instructive review of the present state of the 
application of electricity to agriculture. After introductory remarks on 
the cost of electric motor power and on the approximate amount of power 
required by the most commonly used agricultural machines (threshing 
machines, electric milkers, cereal cleaners, scutching and shearing 
machines), he discusses electric incubators and brooders. 

The writer then considers tilling by electricity and its economy, and 
gives an example of the total cost of such an installation. 

After a brief mention of recent experiments on radio-activity, the 
paper concludes with remarks on the production of electricity. 

72S - Agricultural Machines at (the Machine Exhibition in Paris in 1913 . —• 

Coupan. G. in La Vie Agncole e* Rurale , Year 2, No. 18, pp. 485-493. Paris. 
April 5, 1913- b . . , 

The writer gives a detailed descriptioi and diagrams of some of these 
machines for working the ground, which are distinguished by innovations 
and improvements. He mentions Massignon’s subsoil plough, Bajac's draining 
plough, Letroteurs 7 balance plough and also Bajac's balance ploughs. 
Machines for mechanical ploughing are also described, such as the steam 
ploughing engine of the *' Societe Franqaise de materiel agricole et 
industrial ”, the Avery, Fowler and Doizy tractors, the Stock motor plough 
and others. 

729 - Motor Power Cultivation with only one Winding Drum. — rinoelmann, 
M. in Bulletin de la Soci&S i'Encouragement pour VIndustrie nationals. Year 112, 
1st Half-Year, Vol 119, No. 2, pp. 352 - 357 - Paris, February 1913. 

The writer describes and illustrates the machines of E. ELuntz and of 
A. Bajac which were exhibited at machine shows in Paris and explains their 
working. 

730 - The Mesmay Tractor. — De CoNt>£, F. in Bulletin de la Sociili d’Encourage -- 
merit pour VIndustrie Nationals, Year 1x2, First Half-year, Vol. 119, No. 2, pp. 350 - 352 * 
Paris, February 1913, 

A description, with figures, of the Mesmay tractor, together with an 
account of its performance at the Bourges trials. 


(r) See No. 400, £. April 1913. 


(Ed.). 
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73 1 - New Patents lor Agricultural Machines and Implements. 

53 969,45® (Austria). Motor plough. 

58 976,45 a (Austria). Motor plough, in which the revolving driving pawl moves in a 
fixed guide. 

59 532, 45 a (Austria). Outfit for double engine system of ploughing. 

59 539 * 45 0 (Austria). Motor plough with vertically adjustable steering wheel, provided 
with a coulter flange, running on the unploughed land. 

59 537 , 45 0 (Austria). Apparatus for tilling the soil, with revolving disks mounted 
obliquely on a shaft. 

59 538, 45 ® (Austria). Tum-wrest plough. 

59 331,2 a (Switzerland). Automatic device for turning and fixing the working parts of 
multiple ploughs. 

450 965 (Prance). Fore-carriage for ploughs, on two or three wheels, with the beam below 
the axle of the side wheels. 

45 1 372 (France). Implements for motor ploughs. 

259 163, 45 a (Germany). Apparatus running on rails, especially tum-wrest plough for 
market gardens. 

259 165, 45 a (Germany). Subsoil loosener for ploughs. 

259 083,45 a (Germany). Hoeing outfit for tilling machines, with hoes fastened by means of 
intermediate parts to separate disks. 

259085, 45 a (Germany). Apparatus tor tilling the soil with several implements mounted 
on a revolving axle and working successively. 

259 260, 45 a (Germany). Motor plough with driving wheel running in the furrow behind 
the plough shares. 

2057 (England). Self-propelled tractor. 

16160 (England). Power-driven tillage machine. 

4930 (England). Motor plough. 

1 056 532 (United States). Plough lift for gang ploughs. 

1 056 53 1 (United States). Plough lift for gang ploughs. 

58 970, 45 a (Austria). Spring-tooth cultivator, with teeth working in the wheel ruts. 

59 587, 2 0) (Switzerland). Cylinder for field and pasture rollers. 

59 332 , 2 a (Switzerland). Ribbed roller clod-crusher. 

1056 514 (United States). Rotary harrow. 

450 871 (France). Apparatus for cleaning rotary harrows. 

45 1 393 (Prance). Spring tine cultivator. 

58 975 > 45 0 (Austria). Manure coverer for ploughs, which by a swinging movement re¬ 
moves the manure from the coulter and share-point. 

59 269,45 a (Austria). Manure distributor for machine dibbles. 

59 371,45 a (Austria). Manure distributor. 

1056 577 (United States). Guano distributor. 

59 273*45 0 (Austria). Potato planter. 

359 261,45 b (Germany). Multiple-furrow potato-planter, with chain of cups under hopper. 
1898 (England). Drill for turnip and other seeds. 

58 967, 45 b (Austria). Grass mower with reaping atta chme nt. 

58 973, 45 b (Austria). Machine for binding straw, hay, etc. 

59 400, 45 b (Austria). Apparatus for lowering the sheaves, in reapers. 

59 792,2 c (Switzerland). Cutting apparatus for mowers and reapers. 

45 i 537 (Prance). Reaper. 

2854 (E n gland ). Mowing machine. 

X056122 (United States). Mower attachment. 

259 3 8 6,45 0 (G erman y). Mower with vertically adjustable finger disk and horizontally revol¬ 
ving knives and carrier arms. 
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59 412,45 b (Austria). Potato lifter, hay tedder or swath turner with throw wheel,the teeth 
of which are driven by planet gearing with centre wheel mounted on elastic supports. 

59 474 , 45 b (Austria). Potato lifter with apparatus for depositing crop. 

59 55 *, 2 c (Switzerland). Drum hay tedder with exeentric gearing for the tine shafts. 
451 673 (France). Hay rake. 

1 056 665 (United States). Grain harvester. 

59 266,45 b (Austria). Apparatus for cleaning seeds and the like, [with endless screens 
placed over each other 

59 535 , 45 b (Austria). Straw elevator. 

732 - Helm’s'Automatic Feeder (I). — IUusimrte Landmrtschaftliche ZeiUtn *, Year 33, 
No. 33, p. 218. Berlin, March 19, 1913. 

With the apparatus shown in the annexed figure there is no danger that 
the pigs can soil their food. The feeding troughs are closed on both sides 
by iron covers (6) which have to be raised by the pigs when they take their 



food; (a) is a moveable cover; (c) the adjusting lever, and (i) the shaft with 
chains for moving the boards. This automatic feederis refilled every five 
days with the required amount of food. 

733 - An Apparatus for Drying Cotton. — The Agricultural News, Vd. XI, No. 278 
p.403. Barbados, December 21, 1912, 

The accompanying photographs (1) show a new apparatus for cotton 
drying, which differs in its system from those hitherto used for the purpose 
in St. Vincent by its simplicity and the ease by which diying operations can 
be effected even d uring wet weather. The system was devised by Mr. C. 0 . 
Hazell, of St. Vincent and comprises a drying rack on wheels. The cars can 
be moved easily; their length is 13 ft., their width 3 ft. 7 in., and their height 
8 ft. 4 in. They hold seven trays each 5 inches deep running the whole 


'1) For experiments in feeding with automatic distributors see No. 1606, B. Dec. 
1912; No. 283, B. March 1913 ; and No. 715 above, {Ed,). 

(1) These were kindly placed at our disposal by Mr. W. N. Sands. (Ed,). 
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length ard width of the car; the bottoms of the tray are made of % irci 
galvanized wire netting, so that the air passes easily through the cottor. As 
the cars run on rails both inside ard outside of the drying house, moving 
them requires little labour. When the cars are inside the house, the 
cotton is protected form the weather by the device of covering the outside end 
of each leading car with galvanized iron sheeting, which exactly fits the 
exit space in the wall when the car is pushed home. 

Kg. 1. shows the car when drawn out, while fig. 2 gives the whole appa¬ 
ratus. 


RURAL ECONOMICS. 

734 - The Installation and Accounts of a Large English Dairy Farm. — The 

Production of Clean Milk on Two I*arge Dairy Farms. — The Journal of the Board of 

Agriculture , Vol. 19, No. n, pp. 923-928. London, February, 1913. 

The Kelmscott herd of pure-bred dairy Short-horns is said to be the 
largest in the country, and the system on which it is kept is admirable. 
The owners farm an area of 2 144 acres in contiguous holdings in Oxford¬ 
shire, Gloucestershire and Wiltshire. Over 200 cows are kept, and the 
milk is sent daily to Tondon. In 1909, all cows and heifers in milk were 
tested for tuberculosis, and since that year the stock has been tested an¬ 
nually. So far only eight animals have reacted and six of these were stock 
not bred at Kelmscott. No cow that reacts is allowed to contribute to 
the milk supply. In order to ensure the purity of the milk great care is 
taken that the hands and clothes of the milkers should be scmpulously 
dean. During most of the year, the cows are groomed before milking 
and the udders washed. The tails, udders and hind quarters are kept clip¬ 
ped ; and the cowhouses are dean and well-ventilated. 

The milk is not pasteurized, but simply cooled to 58° F. Although man y 
milking machines are in use on the surrounding farms, they have not been 
adopted at Kelmscott, where all the milking is done by hand. 

The wages are relativdy high; Messrs. Hobbs pay a day labourer from 
Oct. 1 to Sept. 30, 15s 4 i without cottage) the average weekly wages 
of an Oxfordshire labourer are 13s), or with harvest money, cottage (if 
provided), extras, etc., 16$ 4 d; an under-carter's wages at Kelmscott are 
17s 0 y%&, indt»ding lodging at 1$ per week, a head-shepherd's 26 $ 2d 
reckoning is 6 d a week for cottage and garden. The men's cottages are 
of an exceptionally good class; the total number of the staff is 102. 

The rations fed to the cows vary greatly according to the value of the 
different feeding stuffs but the following tables indicate average feed: 

Winter 

3 lbs. dried grams, 

3 lbs, raised bean njeaJ and oat med, 

3 lbs. cotton, soya bean and dairy cake raised, 

9 lbs. per day lor thirty weeks. 
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Summer . 

2 lbs. cotton cake, 
i lbs. soya bean cake, 
i lbs. dairy cake, 

4 lbs. per day so iong as the an i m al gives 2 gals, daily. 

The average milk yield per cow for the three years ending September 
30,1911, was for 134 cows 6015 lbs., this being the lowest average for many 
years owing to the summer drought. The average yield per cow for 1910 
was 6 330 lbs, and for 1909, 6500 lbs. The average yield of an average farm 
cow in Great Britain is perhaps 4 500 lbs. 

*4 The average yearly expenditure of recent years has been £ 13 096 
6s 10 &. Messrs. Hobbs have made the following estimate of the cost of a 
herd of 40 dairy cows kept on their system. 

Estimated Cost of Herd of 40 Dairy Cows . 

Food . £ s d 

Grazing, 1 34 acres per cow 5= 50 acres at 30 s. 75 00 

Rates at 2/6 in £. 9 7 6 

After feed, 1 *4 acres pes cow = 50 acresat 6s. 15 00 

1 34 tons hay = 50 tons at 40 s. 100 o o 

56 ibs. mangolds per day per cow for 210 days = 5 34 tons 

X io «* 210 tons at 5 s. 52 10 o 

6 d per cow per day feeding stuffs, 210 days £5 5® c 4 

2 Y2 a » » 90 » £0 18s 9 d 

£6 3s 10 o 

Attendance. 

Thirty weeks, winter. 99 00 

Fourteen weeks, summer. 29 80 

Milk cart, horse and driver. .. 40 00 

Depredation in valne of cow per year, £ 1 , .. 40 00 

losses in death, abortion and veterinary expenses. ... 40 o o 

Expense of bull 5 s per cow. xo 00 

Upkeep of dairy utensils 5s. 10 00 

Total ... £ 767 15 6 

Per cow ... £ 19 3 xo 

Produce per cow: 600 gall, milk at 8 d . 20 00 

Value of calf. 2 xo o 

£ 19 3 10 

Balance (gross profit) ... £ 3 62 


To Railway Company: carriage of milk, 600gallons at id 

per gallon ... 2x00 

0 x 6 2 


Net profit per cow * . . 
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735 The Evesham Custom,”— The Gardener's Chronicle, Vol. I*III, No. 1367, 
pp. 156-157. London, March 8 , 1913. 

More than 10000 acres of lard in the neighbourhood of Evesham are 
occupied by market gardens, which are, with few exceptions, leased to 
tenants. The great extension and the flourishing condition of this inten¬ 
sive cultivation are due, in addition to other circumstances, to the system 
of tenure obtaining in that district. This system, entitled the Evesham 
Custom, allows the tenant to pass his lease on to a third party, on payment 
of a sum as compensation for improvements to the ground and the expen¬ 
ses incurred in planting; the new tenant, with the consent of the owner, 
takes over the land on the same conditions as the former tenant. 

The tenant is thus able to give up, at any season of the year, and 
whenever he wishes, the whole, or a portion, of his land to another tenant 
and incurs no risk by so doing. 

He is also empowered to hand over part of the market garden to his 
grown-up sons, as soon as they are capable of managing the business. 

Owing to the short period of time which elapses between the giving of 
the notice to quit and the incoming of the new tenant, it is impossible for 
the old tenant to exhaust the land and thus decrease its value. Further, 
even if he had a longer time at his disposal, it would be to his own 
interest to keep the market garden in the best possible condition, for the 
compensation which he receives at the dose of his tenancy is based upon 
the condition of the land at that time. 

The owner of the land is thus relieved of the necessity of compensat¬ 
ing the outgoing tenant for improvements or planting; and is saved the 
cost and frequent litigation entailed by the often difficult matter of 
valuation. This system also greatly diminishes the risk of not finding 
a new tenant within a given time. 

The writer gives a brief summary of the provisions of the “Market Gar¬ 
deners' Compensation Acts 

736 ~ Reorganisation of Agricultural Land Tenure in Russia. — hixtek, h. pto- 
gr£s de rAgriculture rusae. — Bulletin de la Soditi d? Encouragement pour VIndustrie 
nationals, Year 1x2, No. 2, pp. 133-146. Paris, January 1913. 

The Imperial Decree of February 19,1861, had given the rural popula¬ 
tion as perpetual holding 294150 000 acres of land ; of this quantity 
242 875 000 acres was the property of the communes, and 51275 000 acres 
consisted of family hereditary holdings. In no case were the grants of land 
made to individual fanners, but always to the c ommun e, which had then 
to distribute the land among the various families. 

In this distribution the land was classified according to its quality 
and to its distance from the village, and from each class a plot was given 
to each villager to cultivate. At every new redistribution of the land ren¬ 
dered necessary by the growth of population, the number of classes was 
increased ; this naturally gave rise to an ever increasing subdivision of the 
land with all its attendant evils. 

On March 30,1905, the Czar of Russia appointed a special commission 
for the object of discussing and proposing measures intended to convert 
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the collective property of the commtir.es into private property of the 
peasants. An Imperial Decree of November 3, 1905 exonerated the 
peasants from the payment of arrears after January 1,1907, for the pur¬ 
chase of land. 

The same decree authorised the Peasant's Bank founded in 1882 
to advance peasants up to 90 per cent, of the value of their properties at 
an amortization interest of 4% per cent, for 55 % years. In August 1906 
this Bank was entrusted with the task of selling about 5 000 000 acres of 
crown lands to the peasants. A further decree of October 5,1908, permitted 
peasants to possess land in different communes. lastly the law of Junei4, x 9 10 
recognized the right of every peasant to become proprietor of his share of 
the communal property, and every commune obtained the right of con¬ 
verting the whole of its property into private properties. 

In order to carry out in practice the new organization of landed pro¬ 
perty, the Central Committee for Agricultural Organisation was instituted, to 
train the necessary local authorities and to guide them in their work. These 
local authorities were appointed by Decree of March 4,1906 under the name 
of Agricultural Commissions, in the various governments and districts. 
They were composed of Government officials and of representatives 
of the Zemstvos, the nobility and the peasantry. At present upwards 
of 6000 persons are working on the commissions in 47 governments. 
The surveyors engaged in the division of lands number 2730, with 
2722 assistant surveyors. Between 1907 and 1911, 90690 communes 
sent in to the agricultural commission their request for the reorganiza¬ 
tion of the conditions of land tenure, and the surveys of 29 080 000 acres 
in 30431 communes have been made. 

In the reorganisation of the landed property a distinction has to be made 
between, the individual and the collective agricultural reorganisation. The 
former deals with the total abolition of collective ownership and its transfor¬ 
mation into private property, uniting the several plots belonging to one owner; 
the latter proposes only to diminish somewhat the evils arising from a too 
minute subdivision of colletive property by creating new hamlets on out¬ 
lying lands and by dividing the communes consisting of several villages into 
several independent communes. Since 1907 the number of small inde¬ 
pendent landowness has increased by 654 550. Bor the reorganisation of 
collective properties, which is only a transitory step towards the creation 
of private property, the plans referring to 7450314 acres of land have 
been approved by the inhabitants of the communes concerned. 

Since 1906 the agricultural commissions have rented out 12 229 279 
acres of State lands as small farms, and sold 887 851 acres to 57 293 pea¬ 
sants. The Peasant's Bank has bought, through the agency of the Com¬ 
mission., 13 981544 acres of land from the large landowners with the object 
of selling them again as small farms. In order to facilitate the purchase of 
such farms by the peasants, the State grants them loans up to 150 rubles 
(£1517s 6i), repayable in 10 years without interest, and subsidies up to 
100 rubles (£xo ns 8d). Up to January 1,1912, the Commission had granted 
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the peasantry 147 670 such loans, amounting to £1 423 659, and 32 100 
subsidies amounting to £91498. 

737 - Loss 0! Area due to Setting out Roads and Ditches in the Rearrangement 
Of Properties. — JECessler in Lindunrtsckafthche Zeitscluift fur die Rheinprovinz, 
Year 14, No, 16, pp. 284-286; No. 17, pp. 297-299; No. 18, pp. 315-316. Bonn, April 
and May 1913- 

Alcer a short review of the origin of the parcelling of fields and of the 
consequent servitude called in Germany" Flurzwaog”(i) on the object and 
importance of the rearrangement of fields and the creation of a new network 
of roads, the writer combats the opinion that through the making of new 
roads and ditches too much land would be lost for agricultural purposes. 
He calculates, on the basis of the plans for the rearrangement of properties 
in the districts of Trefenbach, Kraftsolms, Ebersgons and Homsheim, the 
amount of land which the setting out of new roads and ditches would take 
from the land at present utilized. 

In this calculation he assumes that the injury caused by the excessive 
division of the fields is equivalent to the loss of a strip 18 inches wide for 
every plot of arable land and to one 10 inches wid e for every plot of meadow; 
this loss is caused by the boundary furrow not being utilized, by the lower 
yield of the boundaries owing to imperfect manuring and to stagnation of 
water, and by the area occupied by the temporary roads. Considering the 
advantages of the new plans (Establishment of boundary stones, straight 
boundary furrows, careful and uniform manuring and tilling, abolition of 
temporary roads), the breadth of the boundary furrow of the new arable 
fields and of the meadows is reduced by 2 inches. 

The plots of large proprietors or of associations, which, on account of 
their various sizes, would interfere with the formation of a just average, 
have been omitted from the calculation. The writer, however, includes in 
it the area required for the drainage and smaller irrigation ditches, notwith¬ 
standing the fact that the value of these areas is abundantly recouped by 
the adjoining meadow plots owing to the improvement due to the making 
of the ditches (See table). 

The table shows that the area required for the new roads and ditches 
is almost exclusively supplied by the unutilized old boundaries. The three 
districts of Tiefenbach, Kraftsolms and Ebersgons are situated in a very 
uneven region, and require a dose network of roads that occupy a good deal 
of space, while Homsheim lies on flat land; consequently results are more 
favourable here than in the other districts. 

Naturally the result is always much influenced by the greater or less 
subdivision of the fields, or in other words by the greater or less extent of 
rearrangement that has to be done. In view of further subdivision among 
co-heirs, the larger plans were divided in this rearrangement into smaller 
ones not exceeding an average of half an acre in extent; and as a basis 


(1) *' Flurzwang ” is that servitude which, owing to the division of properties, 
obliges all owners to cultivate the same crops as their neighbours. 
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Tiefenbach 


Number of plots before the rearrangement. 7746 

Total area of these plots. 904.4 acres 

Area occupied by the old roads and ditches. ( 39 acres 

Area occupied by the new roads and ditches.j 105.3 acres 

Excess of area required by the new roads and ditches. 1 66.2 acres 

1 

Above excess in percentage of total area. j 7*3 % 

Number and area of plots belonging to large proprietors, associations, etc. 646--194.7 acres 


Area occupied by roads and ditches in above plots ....... 

Area remaining for the other plots.... 

Number and area of old cultivated {dots, not including above plots. . 

Average area of plots. 

Average length. 

Average breadth ..... 

Number and area of old meadow plots not including above plots. . • 

Average area of plots. .. 

Average length. 

Average breadth. 

arable land.. 

Unutilized area ^ meadow land. 

total. 

Number of new arable plots. 

Average length of new arable plots (z). 

Number of new meadow plots.. 

Average length of new meadow plots (r). . . . . «. 

t arable land .. 

Unutilized area J meadow land. 

( total}. 

Of the old unutilized area there remains thus for roads and ditches. . 

Extent still required.. 

Percentage of area subject to co n tribution .. 


14.3 acres 

I 51.9 acres } 

l 

1 4 930—553.1 acres 

* 0.114 acre ^ 

295.2 ft 

164 ft 1 

l 

( 2170—143.3 acres 

) 0.067 acre ] 

131.2 ft 1 

\ 

2 ZA ft 

I 

(295.2 ft + 164 ft.) X 17.7 in. X » 
4 930 — 52.1 acres 

(131.2 ft + 22 ft) x 9A m. x 1 
2170 ~ 6.2 acres ■ 

| 32.1 + 6.2 «• 58-3 acres 

1080 

360.8 ft 

370 

| 328 ft 

360A ft. X 15.7 in.X 1 o8o~xx.!6 ac. J 

* 328 ft x 7.9 in. x 370 — 1,83 ac. 

11A6 + 1.83 —13.69 acres | 

( 44.6 acres J 

| 7.3 acres | 

! w> 5 % 


(1) In the new plots there is no boundary strip left against the roads. 































RURAL ECONOMICS 


947 





Kraftsolma | 

! 

Ebersg&M 

! 

Hdmshdm 


7800 

j 7ioo 

6256 

983,5 acres 

897 acres 

1 1205 acres 

368 acres 

32.x acres 

| 334 acres 

85.5 acres 

j 88.9 acres 

! 

. 897 acres 

70.9 acres 

56.S acres 

1 56.3 acres 

7 .*% 

6 * 34 % 

4 . 7 % 

1030—2674 acres 

j 260—168 acres 

806—103J? acres 

19.3 acres 

1 xo.6 acres 

| 4*4 acres 

51.7 acres 

! 46.2 acres 

5x4 acres 

4 440—538-7 acres 

1 5100—343.6 acres 

j 4 55°—9*4*3 acres 

0,121 acre 

owxo6 acre 

0.203 acre 

328 ft 

278.8 ft 

360.8 ft 

16.1 ft 

164 ft 

24.6 ft 

2310—143.3 acre* 

1740—143.3 acres 

900—131.20 acres 

0.062 acre 

0.082 acre 

1 

0404 acre 

98.8 ft 

j 196.8 ft j 

190.8 ft 

20.3 ft 

1 x8jo ft 

1 

22.9 ft 

1 

<328 ft 4 * 164 ft) X 17.7 in* X i 
4 440-5i*9 acres 

1 (278.8 ft + 164 ft) X 17.7 in. x 

5100 ■» 51,03 acres 

(360 8 ft + 24.6 ft) x 17.7 in. 

X 4 55 ® " 59 . 3 1 acre# 

(131,2 ft + 19.7 ft) 9.8 to. x 

2 310 ■* 642 acres 

(196.8 ft + 18 ft) X 9 *m- X 
x 740 — 6.99 acres 

(19*8 ft + 22.9 ft) X 9^ in 

X 900 m * 3.71 acres 

5*-9 + 64 » 58.3 acres 

51.03 + 6.99«- 58.02 

59*31 + 3-71 — 63432 acres 

820 

X 210 

1x40 

393-6 ft 1 

[ 393*6 ft. 

4264 ft 

350 1 

t 480 

280 

2614 ft 

29522 ft. 

328 ft 

393*6 ft X 13,7 in. X 820 9.74 se. j 

| 393.6 it. X 15.7 in. Xi 210—14^3 ac. 

4264 ft xx5.7in.xx 140—14.58 ac. 

2624 it X 7*9 in, X 330 ■■ 1.38 ac. 

295 a ft X 7.9 in* X 480 — 2.13 ac. 

328 ft x 7.9 in. x 280 tm 1.38 ac. 

9.74 4-1-38 wm XZ.X2 acres 

*4*33 + *13 «* 1646 acres 

14.58 + x.38 — 15.96 acres 

47.2 acres 

41.56 acres 

47435 acres 

445 am 

4.65 acres 

4.35 acres 

* 65 % 

i 

*68% 

1 

* 37 % 
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for the calculation of the area required for roads, instead of the number 
of large plots, the number of the smaller ones was taken. By this means 
the objection that owing to future divisions of property among inhe¬ 
ritors further boundaries will become necessary and thus diminish the fa¬ 
vourable results obtained, cannot be raised. 

73S - A Model Improvement with Rounding-up of Holdings in the Tyrol. — 

Zau.br, Viktor in Wiener LandwirtsckaftUche Zeitung , Year 63, No. 32, pp. 384 
and 385. Vienna, April 19, 1913. 

A description of the cultivation conditions of a fen before and after 
improvement and the rounding-up of the holdings. Cost of drainage and 
of laving down new pastures. Map of the district before and after the re¬ 
arrangement. 

739 - The Share System in the Italian Province of Aquila (Abruzzi). — Crisci, 

Pomphjo in VAgricoUwa Italian# , Series 4, Year 9, Part 6, pp. 166-169. Pisa, 
March 31, 1913. 

The writer deals with the Share System contracts obtaining in the pro¬ 
vince of Aquila: length of lease and terms of notice; the sharing of the fixed 
and circulating capital and of the produce between the lessor and the lessee, 
the obligations of the lessee and the grants made by the lessor. 

740 - A Joint Labour and Tariff Contract between the Proprietor and his Labourers. 

Zessnkr, H. K. in Wiener Landwirtschaftliche Zettung , Year 63, No. 29, pp. 351-353. 
Vienna, April 9, 1913. 

The importance of the joint contract and its suitability to the requi¬ 
rements of farm management. Example of such a contract, which deals 
chiefly with the following matters: relations between landowner and the 
labourer's representative, the management by a labourer's committee 
of the labourers' savingsbank and benefit dub (tariff of fines), the division 
of the labourers into dasses, the permanence of their posts, obligation to 
work, the fixing of the wages and their amount. 

741 - Cost ot Harvesting In 1911 and 1912* — Girard, Henry in Bulletin de la 
Societi £Encouragement pour VIndustrie nationals , Year xxx, No. 4, pp. 555*557 Paris* 
December 19x2. 

A comparison between the cost of harvesting wheat and oats harvests 
in 1911 and 1912 on the Bertrandfosse estate at Flailly, France. 

Final data (per acre): 


X9XX 19x2 

£5 d £ s d 

Cost of reaping by band and binding .... — 14 8y 2 — 13 6 

Cost of machine reaping.— 9 2 — 97 

Carting expenses.— 14 8 — 15 z 

Average general expenses.x 51 1 53 
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742 - The Cultivation of Small Holdings In the Department ot Ardeehe in Franee. 

— Hiher in Bulletin ie la Social i’Encouragement fourVIndustrie nationals, Year m. 
No. i, pp. 90-113. Paris, January 1913. 

A description of about 10 well-managed small holdings of from 5 to 
20 acres in extent, situated or the rocky eastern slopes of the Cevennes. 
r.hiVf iudustries practised: silkworm-rearing, cultivation of vires and fruit 
trees (peaches, plums, figs, cherries), ard market garderiug. 
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743 - New Method of Freeing Milk from Germs. — hosEcn, o. m iioikent-Zeitum, 
Year 23, No. u, pp. 1*7-158* Berlin, April 5, 19^3* 

The writer points out the disadvantages of pasteurizing and sterili¬ 
zing milk and describes a new method of freeing the latter from micro¬ 
organisms. This corsists in pourirg the milk from the pails into a pressure 
chamber, where it is subjected by a pump to a pressure of 4 atmospheres, 
then heating it as a fine spray indirectly for some seconds ir a sterilizer 
at a temperature of 73 to 75 0 C. (163 to 167° F.), and immediately cooling 
it. The advantage of this method over those hitherto employed consists in 
the fact that the pathogeuic milk flora is thereby destroyed without the 
milk having undergone any change, as far as chemical tests show. It retairs 
the properties of raw milk and can be used for cheese-makir.g. Milk so 
treated keeps twice as long as fresh milk, and on coagulation there is but 
little difference in the taste. 

744 - The Manufacture of Butter for Storage. — Rogers, i,. a., Thompson, s. c 
and Keuhley, J. R. U. S. Department of Agriculture, Bureau of Animal Industry, 
Bulletin No. 148, pp, 27. Washington, 1912. 

The long annual period of low prodttetion of butter in the United 
States has made it necessary, in order to ersure a fairly uni form supply, to 
store large quantities during the short season when the production exceeds 
the demand, which is in the spring and early summer months. In May, 
June and the early part of July there is active buying for storage. This 
season is followed by a few months in which the supply and the demand are 
nearly equal, while in the winter there is a decided scarcity of fresh butter. 
Butter may be held in storage from May to April, a period of 11 months, 
although the average time is probabty only 8 or 9 months. Under excep¬ 
tional conditions, dealers may have kept butter over a year, but this is 
usually done at a heavy loss. 

An insignificant quantity is kept in small towns in refrigerators, mainly 
by an an ice-salt system at 20°-2S° F., but the bulk of storage butter is in 
the great trade centres in large warehouses at temperatures of o° F. and 
below. 

All butter changes slowly in storage, even at temperature as low as 
—io° F, the waxy texture of the fresh butter changing to a pasty consistency. 
This is not evident, however, except on very long storage/ and is not a fac~ 
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tor in commercial storage. The most common alteration is in the flavour, 
which sometimes becomes so objectionable as to materially lessen the mar¬ 
ket value of the product. The cause of this change has not been deter¬ 
mined with any certainty, but it is not due to the temperature, as it occurs 
in butter kept at higher temperatures. The most common alteration is 
the occurence of the so-called “ storage flavour ”; this only appears in old 
butter. Fishy flavour may be found in butter originally of the highest 
quality and much detracts from its market value. 

Though the exact cause of these flavours has not been discovered, 
certain factors which may influence or accelerate their development have 
been pointed out in previous publications of the Dairy Division. The 
importance of the acidity of the cream at the time of churning, and the pos¬ 
sibility of making butter of superior keeping quality by limiting the acidity 
has been especially emphasized in the latter. It was observed in the exami¬ 
nation of 259 samples of experimental butter of known acidity, that of 137 
samples from cream having an acidity of below 0.3 per cent., only 2, i. e. 
I. 5 per cent., were marked fishy; while of 122 samples having an acidity 
of 0.3 per cent, or over, 60, or 49.20 per cent., were fishy. 

The probable nature of the relation of acidity to change in flavour has 
been discussed in previous bulletins of the Washington Bureau of Animal 
Industry. It is evident that, to make butter of good keeping quality, any 
treatment that increases the chemical instability of the product should 
be avoided. Butter of good quality can be made from sweet pasteurized 
cream and the deteriorating influence of the add is thus eliminated. 

Advantage has been taken of this fact by the Navy Department of 
the United States, which has found it expedient for several years to procure 
and store a year's supply of butter during the period of heavy production. 
The butter was made from pasteurized sweet cream and packed in hermeti¬ 
cally sealed tin cans under the supervision of, and according to spedfi- 
cations prepared by, the Dairy Division of the Department of Agriculture. 

The Navy butter for 1909,1910, and 1911 kept excellently and proved 
the dfidency of the methods used in malting and packing it. 

The scoring of samples of butter contained in three series of cans 
and'preserved in a similar manner for 8 months in 1909, 1910, and 1911 was 
as follows: 

TabIvE I. 


Year 

Average original 
score 

Average score after 
storing 

Average 
points lost 
m storage 

*909 .*. 

94-92 

90.90 

4.02 

igio . 1 

94-73 

91.75 

298 

*9IX. 

94-75 

92.37 

2.38 
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Ore creamery was permitted, byspedal con tract, to disregard the acid¬ 
ity and pasteurization requirements of the specifications and to increase 
the water content to 15.5 per cent, on a guarantee that the butter would 
score 90 after being held in storage for 8 months. This butter was made from 
unpasteurized cream and an acidity of about 0.56 per cent was developed; 
the methods of packing, shipping and storing were the same as at other 
creameries having contracts for Navy butter. On comparing this result 
with the results obtained by the creameries working under the prescribed 
precautions and taking one which represents medium conditions, we find 
a differerce of only 0.49 points in the score at the time of packing, while 
after being held in storage the difference amounts to 5.08 in favour of the 
butter made from pasteurized sweet cream. 

Other experiments were made in 1910 in three creameries in the vici¬ 
nity of Owatonna, Minn., in order to demonstrate the feasibility of butter 
dealers having butter made expressly for storage. The three creameries 
adopted different methods : A made butter from unpasteurized ripened 
cream; B pasteurized the cream, added a starter and ripened the cream in 
the usual way; C pasteurized the cream, cooled it at once and used no star¬ 
ter. The results, which are given in the following table, show the latter 
method to have been the most satisfactory. 


Table II. 


Character of cream s 

Number ^ 

01 1 
churnings j 

1 

I ; 

Average 

score 

of 

fresh batter 

Storage 

temperature 

•F. 

Number 

of 

tub* scored 

Average 

score after 
storage 

1 



1 

l 0 

18 

87-33 

Raw ripened cream. 

18 

92 33 < 

- 

18 

86.94 

' 

1 

j < 

1 

r 

, 20 

12 

86.33 

: 

1 

1 1 

1 1 

O 

{ 1 

30 

91-30 

Pasteurized ripened cream . . 

3° ! 

I 93 35 10 

» 20 

1 

l 0 

30 

90.28 


I 

17 

88.47 

1 

: 


18 

99.36 

Pasteurized gnripened cream . 

W 17 

92.94 < 

TO j 

18 

91-91 



! 

! ” 

12 

91.41 


(z) Not including one churning which we* not scored before storage. 


In 1911, a similar arrangement was made with the same company 
and butter was made for storage at two creameries, D and E. Thus three 
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different systems were followed, and the results were always in favour 
of using sweet pasteurized cream. 

Tabes III. 


1 

Character of Cream 

Number 

of 

churnings 

Average 

score 

of 

fresh batter 

! 

Storage 

temperature 

* 

Number 1 
of 1 

tubs scored J 

l 

Average 
score after 
storage 



! 

1 

0 

j 

21 

91.86 

Raw ripened cream ..... 

21 

93.55 ' 

10 

21 

89.48 



1 

[ 20 

8 

89.88 



1 

( 0 

23 

91-74 

Pasteurized ripened cream . . 

23 

93-52 

10 

23 

89.91 



1 

[ 20 

I 

IX 

89.64 



1 

I 

1 0 

19 

94.18 

Pasteurized unripened cream . 

19 

94.61 

0 0 

W Cl 

19 

93.16 




8 

92.88 


The superior keeping quality of sweet cream butter is evident in its 
Uniformity, the slight change from its original condition, and the almost 
complete absence of the usual cold-storage flavours. This butter was 
made under conditions which could be duplicated for any dealer requiring 
butter made expressly for storage. 

"With regard to the influence of temperature upon butter, it is dear 
that a low temperature retards the changes in storage butter. A certain 
stage of deterioration may be reched in three weeks at 32° F, or in three 
months at o° F, 

The results on various lots of butter show a small difference between 
butter stored at — io° F and + io° F, but a marked difference between 
butter stored at io°and 3a 0 F. In the work reported in the present paper, 
duplicate tubs were stored at o°, io°and 20°F. The results due to temperature 
are well seen in Table IV. 

These results show that the deterioration in stored butter is in a gen¬ 
eral way directly proportional to the temperature of the store and that 
pasteurized sweet-cream butter keeps relatively well at all temperatures; 
even at 20 0 F the latter deteriorates comparatively little. 








DAIRYING 


953 


Table IV. 


Points lost after storage 


Kind of butter 

Stored 

at 

0® F. 

Stored 

at 

io® F. 

Stored 

at 

30 ® F. 

Raw Cream butter — Creamery A. 

5-0 

99 

5-8 

> ) » — » D . 


■9 

3-3 

* » j all samples. 

3-* 

4.6 

4.8 

Pasteurized ripened cream — Creamery B. 

2.2 

3 *o 

5-1 

* » a — » E . 

i-7 

3.6 

4.0 

9 a 9 all samples. 

2.0 

3-3 

4.6 

Pasteurized usxipened cream — Creamery C. 


I JO 

i-5 

» ) » — • D. 


1.0 

1.6 

r » » all samples. 

B 

I.0J 

1.6 


745 _- The New Warm-Chamber Method of Making “Grsna* Cheese (z}> — 

~Oliva,Ja. in II Caseificio M Oder no , Year 6, No. 6, p. 85, Piacenza, March 15, 1913 
During the last few years, the best-known investigators of the problems 
relating to cheese-making {Spallanzani, Gorini and Fascetti) have been 
trying to solve an important question in the manufacture of u Grana 99 
cheese, namely to find a method of preventing the curd swelling with¬ 
out the loss of its characteristic appearance and flavour. The idea fol¬ 
lowed was to regulate the fermentation taking place during ripening; to this 
end the selected ferments of Professors Gorini and Fascetti have come 
into use and into the trade. These ferments, if used according to the 
instructions given by their preparers, have the property of hindering the 
development of the injurious ferments which affect the milk before and 
during the making of the cheese. 

The new method has been proposed by Prof. Samarani of the Royal 
Cheese-Making Experiment Station at hodi ; it consists in promoting the 
development of selected ferments through the action of a warm chamber, 
thus givihg them an absolute predominace in the fermentation process. 
The method is practised as follows : 

1) The filtered milk is cooled in a refrigerator to a temperature below 
x$P C. (64 F.), when it is placed in metal basins to let the cream rise ; 

these basins, which must not be of polished copper, are immersed in water, 
kept always at a temperature below i8°C. By this treatment the milk 


<«). 


(1) Sec also No. 588, B. May 1913. 
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descends into the boiler without any natural fermentation taking place, 
and it retains its natural acidity unchanged. 

2) Before the addition of the rennet, the selected lactic ferments (lactic 
bacilli) are added to the milk in the proportion of 1 per 1000 by volume; 
these micro-organisms possess the maximum fermentative power (virulence), 
obtained by growing them in a suitable sterilized liquid prepared on a basis 
of peptone and lactose neutralized with carbonate of lime. To ensure vigor¬ 
ous action, fresh ferment should be added regularly, without interruption, 
at 24 hours interval, and developed at a temperature of 32 to 350C. (90 to 
95°P.). Before each ferment is used the quantitynecessaryforthe succeeding 
inoculation is set apart in the proportion of 5 per cent. 

3) The form, on leaving the boiler, passes into a warm chamber at 
37 to 40° C. (99 to 104° F.), the optimum temperature for the development of 
the bacillus forms of lactic ferments; here it remains for 12 to 14 hours, 
until the lactic fermentation is complete; this is recognized by the plas¬ 
ticity of the curd. 

The experiments undertaken by Prof. Samaraui have begun favourably, 
since about forty forms of Grana, which have been partly made from centri¬ 
fugated milk, i. e. with milk which is difficult to work, have been kept during 
the summer months without signs of swelling. 

Before, however, passing a definite judgment, it is necessary to wait 
two years longer and then carefully examine the qualities of cheese made 
according to the new warm-chamber method. 

746 Bankrote ” Cheese (1)4 — Teichert, Kurt in Molkerei- Zdtung, Year 27, No. 26, 
pp. 489-490. Hildesheim, April 4, 1913. 

The writer has of late examined many <£ bankrote ” Emmental and 
Minister cheeses, and has ascertained that their condition is not due to 
bacteria. If such cheeses are grated to a powder and the latter is mixed 
with an alcoholic solution of phloroglttcm in hydrochloric add, a red discol¬ 
oration is seen. The cheese rinds showed a very strong reaction, which 
decreased as the centre of the cheese was approached. Cleeses which were 
not affected gave no red reaction with phlorogludn and hydrochloric 
add. The writer, therefore, con dudes that the red colour is prindpally 
due to the sap of the wood of the shelves having penetrated into the cheeses 
placed upon them. Cheese-shelves made of white spruce wood imparted 
the characteristic deep brown-red colour to the cheeses stored upon them. 

747 - The MIeroflora of Stilton Cheese. — pbrcivax,, j. and [mason, g. Heather, 
in The Journal of Agricultural Science, Voi. V, Part 2, pp. 222-229 + figs. Cambridge, 
March 1913. 

After a description of the methods adopted in the investigations, a 
detailed account is given of the micro-organisms found in Stilton cheese. 
The number of these is large in fresh cheese (i 000-3000 million per gram 

(x) This epithet is applied to cheeses in which the rind has assumed a brownish-red 
colour from long storage on damp Shelves. The colour is quite distinct from that obtained 
with the phlorogludn reaction. 
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in the first week), but there is a gradual fall in the numbers up to the time 
of ripeness (ioo to 150 days old), when 50 to 100 millions only are found. 

Five characteristic organisms were found in all Stilton cheeses ex¬ 
amined, viz: 1) Streptococcus lacticus, 2) a short-rod form of Bs. acidi 
lactic *, 3) a species of Tyrothrix, 4) Penicillium glaucum , and 5) a round form 
of Tortda , sometimes accompanied or replaced by an oval form. 

748 - The Cattle Market and Cattle Trade at La Villette in 1912 (x). - rolun 
in Bulletin des seances de la Soci&U Nationale d?agriculture de France, V ol. 73> No. i> 
pp. 47-54, Paris, 1913- 

The following tables show the importance of the cattle trade at the La 
Villette cattle market in 1912, and give the prices as compared with those 
of the preceding year. 


Number of animals taken to the cattle-market 


igia,. 

Cattle 

; 

! 

Sheep 

Calves 

Piga 

356352 

349 458 

153485a 

1512 213 

183884 

180874 

372417 

405290 

IQXX. .. 

Increase {•$•) or decrease (—} 
in 1912 ......... 

+ 6894 

+ 22 639 

+ 3010 

- 32873 



Number of animals taken direct to the slaughter-houses . 



Cattle 

Sheep 

Calves 

1 

Pigs 

Z912. 

1 

79961 

935141 

199 752 

338915 

xpxx. 

79816 

898 607 

195360 

284325 

Increase on 19x2. 

145 

36534 

4392 

54 590 


From a table for 1912 given in the original article, it is seen that the 
prices of first-class cattle are above the average for the year in the months 
of April, May, June, July and August. The prices are below the average 
in the last quarter of the year and in January and February. Cattle of the 
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(1) See Nos. 93 and x$o, B . Feb. 1913, and No. 594, £. May 19x3 
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Average, Maximum and Minimum Prices at the La Villette Market. 


Average Prices , Maximum and Mmimmu Prices 


Kind 

Pence per lb. meat 

1st Quality 

3rd Quality lj Highest Price 

lowest Price 

19x2 

*9« 

xgxa 

19x1 

1 1912 

xgrx 

19x2 

19x1 

Cattle. 

7 s /. 

7’/. 

6% 

6 

1 

Uv. 

9 

47* 

4% 

Sheep. 

10 % 

10 y 2 

8% 

8 

! 117* 

12 

6% 

7 

Calves. 

1 

10% 

10 V* 

7y* 

7 % 

,12% 

12% 

5 Vi 

5% 




Pence per ib. live weight 



Pigs. 

6% 

6 

57. 

5% 

J 7 7* 

7 

sy* j 

4% 


third quality fetch higher prices than the arnual averageia April, May and 
June, and lower in January, February, September, October and December. 

The price of sheep is above the average in February, March, April, 
August, September, November and December. 

The highest price for first-class calves was reached in January, February, 
March, April and May. Otherwise the price was always below the yearly 
average. The price fetched by calves of third quality was higher than 
the yearly average on January and April, and lower in the other months. 

The price of pigs was higher from February to September; in the other 
months it was below the average price. 

749 - Cold and Ferments In 1912 . — Astruc, H. m Revue de Viticulture , Year 2o» 

Vol. XXXIX, No. X009, pp, 541-545* Park* April 17,1913. 

It is the firm conviction of the writer, based on his observations in 
1913 in the vineyard and upon his laboratory notes, that the alcoholic 
fermentation of the vintage proceeds badly, or is prevented from taking 
place at all, when the temperature is below 18 to so 0 C. (64 to 68P F.); this 
is the case even in the south of France, especially when the ferments are 
all sporulate to begin with, as occurs generally on healthy grapes at the 
b eginnin g of the season, if the vintage is placed in a recently opened cellar 
in clean vats, as it always should be. 

H it is desired to avoid the difficulties due to low temperature and to 
obtain the necessary fermentation without having recourse to a must- 
warmer, which is a costly apparatus as it is seldom used, the writer con¬ 
siders the only economical method is to initiate fermentation artificially 
by adding ferments in full budding, which would give the necessary heat 
to the liquid. These ferments could, if wished, be obtained from a native 
must, and their preparation would only entail the early gathering of a 
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small quantity of grapes, or else the use of pure-culture or selected trade 
yeasts. The essential point is that they should be very active and bud 
rapidly; this entails the use of young yeasts and usually necessitates the 
addition of some starter (pied de cuve) made on the premises, or got from 
a neighbouring starter-establishment (zymogSne). 

Another very important point is to avoid drowning these yeasts in 
a large quantity of chilly must and thus paralysing their activity. Contrary 
to what is usually recommended, it is necessary, in years when the tempera¬ 
ture is below 20°C. (68° F.) or thereabouts, to throw the starter simply 
on the surface of the pomace, or the must, without stirring it up; by this 
means the yeast will lose as little heat as possible and will produce actual 
centres of fermentation, whence the activity will radiate through the mass. 

The must should only be aerated at the time of pressing, and all other 
customary aerations should, in this case, be avoided. The temperature 
of the upper third of the liquid alone reed be watched, but when this 
exceeds 32 0 C. (90° F.) or thereabouts, it can be regulated by mixing in 
the lower third, avoiding all unnecessary aeration. If, at the same time, 
the necessary amount of sulphurous add is reduced to the minimum, and 
if its hindering effect is corrected by introducing into the vat from 10 
to 15 gr. of ammo nium phosphate per hectolitre (about 2 % oz. per too 
gallons), which is an excellent nutrient salt for yeasts, the test measures 
have been taken to prevent any deleterious action on the fermentation 
which might be produced by early cold. 

750 - The Maturation and Clarification of Wines by Means of Cold. — caulks. 

in Bulletin de la SoctiU des AgricuUeurs de France , p. 274- Earis, April x, 1913. 

The writer has already advocated for some time the use of low tempera- 
tures, either natural or artifidal, in the maturation of wines. He shows 
in this article that the effect of the cold can be increased during refrigeration 
by putting the wine in active motion. This can be done in various ways, 
e. g. by beating the contents of the vats with a wine-shed broom, rocking 
the barrels containing the vintage, or by any other practical method. 

If a sohition of potassium bitartrate in artificially cooled pure water 
is subjected to similar mechanical action the deposition of the salt is more 
rapid and more complete. Should it be dissolved in wine, and especially 
new wine, or a mixture into which new wines enter, the relative amount of 
tartar deposited is still greater. This is due to two totally different causes, 
which have, however, the same result. 

The first, which is entirely physical, depends on the property of the tar¬ 
tar of removing other substances. New wine is, in fact, a super-saturated 
solution of tartar. The cold releaves this super-saturation and dimin¬ 
ishes the capacity of solution, especially if the temperature is very low and 
the cold is prolonged. When the tartar is thus insoluble in a medium con¬ 
taining substances in a state of unstable equilibrium, cur in pseudo-solution, 
it has the power of combining with them and removing them. This 
union is known under the name of " laques ”. 
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The second case is chiefly chemical. When chilled new wine, in a 
barrel three-quarters full, is beaten vigorously or when a large surface of the 
chilled wine is exposed to the air, a certain quantity of oxygen is intro¬ 
duced into it. This oxygen is more soluble in wine near freezing-point than 
at ordinary temperatures. In dissolving, therefore, it combines by preference 
with those elements of the wine which are most readily oxidized; of thpsp the 
blue pigments are the chief. By oxidation these pigments progressively 
lose their solubility, and thus from being pseudo-soluble they become 
wholly insoluble. The tartar possesses an especial affinity for these 
pseudo-soluble substances, which it abstracts from the wine till it itself 
reaches the equilibrium of saturation. But the reciprocal action is such 
that it is impossible for these oxidized pigments and ferruginous tannoids, 
which have individually been rendered insoluble, to separate out from the 
wine without, in their turn, removing part of the normally dissolved tartar 
even in the oldest wines. 

It is for this reason that the first lees form after racking, which is 
a simple mechanical process, and that the sediment is so abundant. 

The action of cold is thus only apparently physical and can be increased 
two-fold by the chemical action of the oxygen of the atmosphere, and even 
more by imparting motion to the wine in different ways. 

The first result is, not only the elimination of the tartar and similar 
add salts, which are present in excess, but also the removal of all the poten¬ 
tially insoluble compounds forming the blue pigment of new wine. The 
complex products of this separation form the first lees, and this general 
pxedpitation produces a self-clarification of the first order. 

Herein lies the secret of the maturation of new wines by means of 
cold and the general elimination of their pseudo-soluble compounds. The 
experiment shows that these two processes are followed by a state of equi¬ 
librium and stability equal to that possessed by old wines. Further, it 
demonstrates that if wine kept at this low temperature is frequently 
racked off, it assumes the extraordinary limpidity and ruby colour so much 
admired by wine-makers and which is otherwise attained by exposing the 
product to the long-continued cold of many winters. 
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751 - Tile Law Respecting the Protection of Plants in Egypt from Imported 
Diseases. — Journal Oflisiel du Government £;yptten, Year 40, No. 31, pp. 655-656. 
March 17, 1913. 

On March, 11, 1913, the Khedive of Egypt decreed as follows: 

Ait. 1. — The importation of cotton plants, cotton seed, unginned 
cotton and the wood of the cotton plant is forbidden. The importation 
in transit of unginned cotton and of cotton seed is likewise prohibited, unless 
accompanied by an o^Scial certificate testifying to their fumigation in the 
country whence they are exported. 

Art. 2. — The importation of all live insects, as well as of their eggs, 
larvae and pupae is forbidden. The importation of all cultures of bac¬ 
teria and of all fungi injurious to plants is also forbidden. The impor¬ 
tation of silk worms and of bees is forbidden, except by special permission 
of the Department of Agriculture, and according to the conditions pre¬ 
scribed by that authority. 

Art. 3. — The provisions of the two preceding articles do not apply 
to cotton plants, cotton seed or insects imported by the Department of Agri¬ 
culture for scientific purposes. 

Art. 4. — Date palms, banana plants, and sugar canes may not be 
imported except by special permission of the Department of Agriculture 
and in accordance with the regulations prescribed by the latter. 

Art. 5. — Potatoes on their arrival at the Custom House may be 
subjected to examination; should they prove to be infected with black 
scab (Ckrys&pklyctis endobiotica) they will be destroyed, with no compen¬ 
sation to their owners. Should the potatoes be found to be attacked by 
Pkthorimaea operculetta, they are to be fumigated at the expense of the 
receiver. 

Art. 6. — Live plants imported into the country, and not included in 
the preceding articles including the stems, bulbs, roots and all other por¬ 
tions of plants capable of growth, with the exception of seeds), shall be fu¬ 
migated at the expense of the receiver. Exceptionally, plants arriving 
hf parcel post will be fumigated at the expense of the Government. Trees 


LEGISLATIVE 
AND ADMINI¬ 
STRATIVE 
MEASURES 
FOR THE 
PROTECTION 
OP PLANTS. 



960 DISEASES NOT DDE 10 PARASITES AND OF UNKNOWN ORIGIN 


DISEASES 
NOT DDE 10 
PASASJTES 
AND OF 
UNKNOWN 
ORIGIN 


and shrubs arriving at ports where there is no fumigating apparatus of 
sufficient size, will be sent on by sea to Alexandria, Port Said or Suez. 

Art. 7. — The Minister of Public Works can, by means of a decree pub¬ 
lished in the Journal Officiel , declare foreign countries infected by diseases, 
or by fungi injurious to plants, and order the fumigation on their arrival, 
and at the receiver’s expense, of all fruits and seeds mentioned in the decree 
and coming from these countries, or of unknown origin. All fruits and seeds 
are likewise subjected to fumigation, which, on examination by the agents 
of the Department of Agriculture, prove to be infected by a disease or fungus 
mentioned ir. this decree. 

Art. 8. — All plants ar d fruits coming from abroad should be packed 
in such a manner as to facilitate their examination and, if necessary, their 
fumigation. Jv default of this the packages are liable to being opened at 
the risk of the receiver. 

Art. 9. — Such parcels as are introduced into the country contrary to 
the provisions of the law in question must be re-despatched within 15 days, 
01 otherwise they are liable to be destroyed without their owners having 
any claim for compensation. 

Art. 10. — The regulations of the present law shall be enforced at the 
Custom House by the agents of the Department of Agriculture or by those 
of the Customs and Postal Services. In the case of boxes arriving overland, 
these regulations will be carried out by the Department of Agriculture at 
the first statior on Egyption territory. 

Art. 11.—Laws Nos'. 10 of 1904 and 21 of 1909 forbidding the import¬ 
ation of cotton, seed are abrogated. 

Art. 12. — The Ministers of Public Works and of Finance are charged, 
in so far as it is in their power, to enforce this law, which comes into force 
30 days after its publication in the Journal Offictel. 

752 - Proclamation of March 6,1918, for the Protection of Bananas in British 

Honduras. — “ The Plant Protection Ordinance 1912 ”, Ptoclawaiion No. 1 of 191$, 

British Honduras. 

The importation into the Colony of bananas and plantains and of any 
seeds, cuttir gs or plants thereof, or any description of earth or any articles 
packed therewith or any package, covering or thing in which they may 
be packed is prohibited except in accordance with the conditions of a spe¬ 
cial licence giver by the Governor on the occasion of each importation. 


DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 

m - The w Degeneration * of the Agen Plum. — & Ja Prunier d*Bnte 

digfcn&A — Revue de Viticulture, Year 20, Vol. XXXIX, Nos. 1007 and 1008, pp. 483* 
489 and 525-530, figs- 71-80. Paris, April 3 and io, 1913. 

For thirty years a special affection of the Agen plum tree (Prunier 
dTEnte, or Robe de Sergent) has been recorded. The disease is recogniz- 
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able by a combination of clearly distinguished external characters srd is 
knowi* as degeneracy,anomaly, deterioration, sterility, male plum, etc. The 
brarches of the affected tree are bare at intervals; the twigs are thick and 
short, with an almost regular diameter; the leaves are wide and glossy, 
and. grow in tufts; the flowers occur in thick clusters, while the fruits are 
rourded and very few. 

So far the investigations of this disease do not permit of its beirg 
attributed to any definite parasite. The writer considers it provisionally 
as due to great irregularity in the food supply of the tree, especially as 
regards water. 

To avoid this disease spreacurg in new plantations, the following 
corditiors are necessary: fresh, calcareous, permeable soil; stocks adapted 
to the soil; scions taken from healthy, strong, productive trees with long 
leaves and pyriform fruit. 

Sowing the stones of Agen plums produces good stocks, and ever new 
types of this variety without grafting. 

Abnormal Agen plum trees, if not too old, may be re-grafted with 
greengage or other varieties. 

No exact results have been obtained by the use of fertilizers, irsecti- 
ddes and fungicides ; and certainly new systematic investigations are very 
necessary. 


BACTERIAL AND FUNGOID DISEASES. 


754 - Chinese Fungi (1) — Miyake, Ichiro in The Botanical Magazine, Vol XXVII, 

Nos. 314 and 313, pp. 37-44 end 45-54, plate 1. Tokyo, February and Maicb 1913. 

This is a i ew contribution to the mycological flora of Chira and in¬ 
cludes 31 species parasitic on cultivated or other useful plants, collected 
i*' 1908 in South China and in 1910 in the reighbourhood of Pekin. The 
followii g are rew to Science: Uncinula Koelreuteriae on the leaves of 
Koelreutena bipinnata Frank; Phaeosphaeria Eriobotryae on the leaves of 
Erioboirya japemea Lii dl.; Melampsora Periplocae on the leaves of Peri- 
ploca sp,; Phacopsora Compositarum , or the leaves and stalks of Aster sp. 
ard of Artemisia sp.; Coniothyrnm Rhanmi , on the leaves of Rhamnus sp.; 
Melophia Polygonah , on the leaves of Polygonatum officinale All.; Marssonia 
viticola, or the leaves of Vitis vmtfera L.; Cercospora Clerodendri , oi» the 
leaves of Clerodendron sp. 

7 55 - The Barfcerry and its Relation to Black Rust of Grain. — CommumcaUen 

from 3 ET. T. Gttssow [Dominion Botanist , Canada), Eipcttmcntai Farm, Quanta , to t>* 

International Institute of Agriculture. 

Many years before the distinguished Mycologist, Anton deBaiy, of the 
Uriversity of Stessburg, had shown by scientific investigation (in 1865} 


(1) See No 1099, B. July 1912. 
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that the barberry (Berberis vulgaris E.) played ar important role hi the 
spreading of black rust of grain (Puccinia graminis), practical fanners in 
the Continent of Europe were convinced that the rust specks or the barberry 
had some connection with the grain rust. Naturally the inteipretatioi s 
of this observation were merely fantastic. Within recent years, and as 
the knowledge of the life history of these destructive grain parasites advanced, 
the fact that barberry rust and grain rust were closely related became 
more and more established. It was clearly proven that the barberry served 
as an intermediate host for the fungus on grain. However, there has been 
entertained considerable doubt or lack of appreciation as to the correctness 
or practical use of this observation, which was regarded as a mere theory. 
It was pointed out by several other investigators that in certain districts 
of Hungary and Sweden very few barberry bushes existed, and still black 
rust seemed to persist. Dr. Barclay, the pioneer Indian mycologist, cited 
a particularly interesting example, referring to the grain growing districts 
of the East Indies where there is no barberry to be found within 300 miles 
of that area. However, beyond this distance in the mountainous regions 
there were barberry bushes growing. We may note that although in these 
cases u there were hardly any barberries left 99 or “ they were 300 miles 
away from the grain growing district" yet there certainly existed some bar¬ 
berries all the time. One of the first European countries which took the 
matter seriously was Denmark. By means of an Act this country enforced 
the systematic destruction of the barberry. It has been stated by Dr. 
Eindau (in 1908) that notwithstanding the destruction of the barberry, 
black rust of grain continued its devastations, although the intensity of 
the infection varied to some extent. This latter observation, of course, may 
be commonly made any one year, the rust varying considerably according 
to districts or climatic conditions. 

In the report of the Dominion Botanist for 1911, p. 239, the present 
status of our knowledge of rusts was briefly summarized, and it was stated: 
that it had been found in. Denmark, for instance, that the compulsory 
destruction of barberry has not brought a reduction in the severity of rusts. 
This statement was eventually read in Denmark, and we are indebted to 
Dr. J. Eind of the Phytopathological Experimental Station, Eyngby, Den¬ 
mark, for a letter in which he refers to this statement explaining that: 
“ Puccinia graminis is quite perceptibly disappearing in Denmark year 
by year to the same degree as we get rid of the Berberis, and we are very 
satisfied with the results of the Berberis Act. 99 

This communication contained important information of a more definite 
character than any we had been able to secure previously. We thought 
it, however, desirable to seek the opinion of another Danish plant patholo¬ 
gist and comunicated with Dr. F.Kolpin Ravn of the PathologicalMuseum 
of Kopenhagen. He very courteously writes us under date March 26th: 

“ In your letter of Febrary 27th you desire to know what my personal 
experience has been concerning the extermination of barberry toshes in 
this country. I have been able very often to observe early outbreaks of 
Puccinia graminis on rye and oats ; in all such cases - without any exception- 
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we have been able to find some barberry bushes near by ; and some years 
after the removal of these bushes these early outbreaks of rust had disap¬ 
peared. 

" Several of the local advisers in Plant Culture carried on a systematic 
fight against the barberry bushes, as required under the Act. Ard at present 
the early - and only dangerous - outbreaks of black rust are rarely reported. 
I may add that the farmers practise for some recent years sowirg spring 
grain earlier than before, which further helps in the fight against the rest. 
I think, therefore, that the present very slight infectiors by Puccinia grami- 
«js are the result of the two named factors taken, together. ’’ 

From these two letters it would appear that the systematic destruction 
of the barberry, green and purple leaved - for the aeddia of the rust 
fungus occur on both-would produce a very desirable effect, i. e., the 
checking of the severity at any rate of that most dangerous rust of grain 
culture. 

The barberry shrub, it must be realized, is worthless as compared 
with the immens e value of cultivated grain. In order to protect the grain 
industry as much as possible, the destruction of the barberry wherever it 
grows is strongly advocated. 

756 - Spraying Fruit Trees with Lime-Sulphur Wash (i). — m&bre, e. in u 

Progris agricole et viticole, Year 30, No. 17, pp. 529-532* Montpellier, April 27,1913. 

From the results of a second year's experiment as to the efficacy of 
lime-sulphur wash against the diseases of fruit trees (peach, apple, pear) 
the writer recommends this wash as a successful means of controlling 
leaf-curl of peaches (Exoascus deformans) ar.d apple scab (Vewturia inaequalis). 

In order to obtain good results, the mixture must be applied three 
times: a) just before flowering; b) when the blooms are falling; c) three 
weeks later. 

757 - Bacillus Capsid n. sp., causing Shrivelling of Capsieum — PAVAjpo, x. 

and Tttrconi, M. StdTavvferimento delle piante di Capsicum annuum X — Jitti dd- 

VlstUuto Boianico idVVnitersH di Pavia , Series n, VoL XV, pp. 207-211. Milan, 1913. 

In 1912, the cryptogamic Laboratory of Pavia received stemr of cap¬ 
sicums from Bergamo ard Treviglio (Province of Bergamo), and also 
from Tortona (Provin.ce of Alexandria), which were more or less affected by 
a disease described previously as wilting or disease of capsicums by 
Montemartiui (1907), and as capsicum rot by Noelli (1910). The former 
attributed the disease to Fusmum vasinfectum. 

On examining the material sent, the writers also discovered a Fusafiim, 
but as this only appeared on parts of the roots which were eaten away 
and dead, they do not consider that this fungus is the cause of the disease. 
They rather attribute it to the presence in the cells of the affected tissues 
of a micro-organism which they isolated and which cannot be confused 
with Bacterium Solanaceanm Smith. They describe the parasite ar,d name 
it Bacillus Capsid . 


(1) See No. 423, B . Feb. 191a, and also No. 72, B, Jan. 1913 and No 317, B. 
Mardh. 1913, (£ 4 .). 
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PARASITIC AND OTHER INJURIOUS FLOWERING PLANTS. 
758 - A Contribution to the Control of Dodder. Destruction of the Seeds. — 

Bresaola, M, in Le Slaxloni S per Im Midi Apcurie Italians, Vol, XI,VI, Part 2, 

pp. 89-136, plates V-VIL Modena, 1913. 

According to the researches of the writer, the seeds of Cuscuta arvensis 
and of C. Trifolii (1) are certainly more susceptible to heat than those 
of the chief leguminous meadow plants {lucerne, red clover, Dutch clover 
and bird’s-foot trefoil). After dry heating, the seeds of C. Trifolii and C. ar¬ 
vensis largely lose their powers of germination. After being heated to the 
maximum temperature endured by leguminous seeds, a certain number of 
the hard dodder seeds remain unhurt; the number is relatively high in the 
case of C. Trifolii and very small in that of C. arvensis. The following tem¬ 
peratures have proved most efficacious : 65° C. (i49°F.) for two hours; 70° 
C. (158° F.) for 30 minutes; 70°C. {138° F.) for oue hour;75° C. (167° F.) for 30 
minutes; 75°C. (167° F.) for one hour. Further experiment is needed to find 
out which is the best. The length of the heating had more effect upon 
C. Trifolii than the height of the temperature. Seeds of Leguminosae, 
when exposed dry to these temperatures, are not harmed; in fact, their 
germination capacity and energy were increased. Dry heating of hard seeds 
of Leguminosae has thus a favourable effect upon their germination. 

The writer further observed that C. arvensis does much less harm to 
crops than C. Trifolii , and that the injury due to the former is less than 
is supposed, for which reason the restrictions placed upon the seed trade 
by some States appear to be unnecessarily stringent. Only a very severe at¬ 
tack of C. arvensis can cause the destruction of a crop, and even if leas are 
badly infested the pest tends to die out; thus, though the first cut may be 
lost, the second and third, especially the latter, are usually saved. The 
attacks of C. Trifolii, on the other hand, even if at first insignificant, may 
become very severe and finally lead to the destruction of a lea. Slight 
attacks of C. arvensis never cause appreciable damage, especially when 
due to the intermimittent germination of hard seeds. 

In the first year of the cultivation of ground much infected with C. 
arvesis, the writer succeeded in obtaining perfectly immune plots by heating 
the seeds before sowing. C. TrifoKi does much less harm to crops of bird’s- 
foot trefoil than to those of clover and lucerne. In fields of bird’s-foot 
trefoil C. arvensis germinates normally, but disappears gradually of its own 
accord without doing any harm. From the few observations which it has 
so far been possible to make the writer concludes that C. arvensis is much 
less resistant to cold than C. TrifoKi . 


(i) According to the ‘Index Keasnsis, Cuscu'a Trifolii is a synonym of C. Epithymum. 

(£<?.). 
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759 - Correlation between the Degree of Ripeness of the Seeds of Leguminous 
Weeds and the Rapidity of their Germination. (1) ~muner&?i, o. and z&bpaboxj, 
T. V. w Le Staziom Spenmentali A grant Italians, Vol. XI/VI, Part a, pp. 137-145. 
Modena, 19x3. 

During the summer of 1911, the writers undertook observations on the 
germination of seeds of leguminous weeds which reach the soil at various 
stages of ripeness, after falling or being detached by force from the plants ; 
the species chosen were Vicia segetalis , V. hirta , V. Cracoa and Lathyrus 
Aphaca, all typical arable weeds in the Lower Po valley. From the first 
experiments, the following conclusions are drawn : 

a) In leguminous seeds which have not attained complete maturity 
on the parent plant, the integument is very permeable to water, so that 
they readily germinate as soon as they find favourable conditions of hu¬ 
midity in the soil; perfectly mature seeds, on the other hand, remain for a 
long time without germinating, because they have not the power of absorb¬ 
ing water. 

b) Ploughing or mowing the stubble, which should be effected as soon 
as possible after the wheat is harvested, are of special importance in the con¬ 
trol of leguminous weeds; by cutting down plants with ripening pods, many 
seeds are prevented from completing the seed-coat, which would have 
served to keep them for a long time in a dormant state in the soil. 

c) Ploughing need not necessarily be shallow, for the unripe seeds 
readily take up water and thus germinate equally quickly whether they He 
on the surface or are buried to some depth. 

d) Weed seeds attacked by Bruchus are in most cases deprived of all 
vitahty, but the few which are capable of germination develop immedi¬ 
ately on meeting with suitable conditions. 

Further researches were also devoted to determining the behaviour of 
leguminous seeds of different degrees of maturity; the following 
observations were made with lucerne seed: a) the riper the seed 
at harvest time, the laiger is the number of seeds possessing an integument 
impermeable to water and vice versa ; b) within certain Emits, seeds germinate 
more rapidly, the longer the time which has elapsed between the harvest and 
the moment when they fird themselves under favourable germinating 
conditions. 

760 - The Effect of Alternate Periods of Humidity and Drought upon the 

Germination of the Sseds of Wild Plants. — Munermdi, o. and zwaboh, t. v. 

in Le Siaxioni Spenmentah Agrarie Italian*, V6I. XI/VI, Part 3, pp. 157-195- Mo¬ 
dena, 19x3. 

The slow or rapid changes in the moisture of the medium in which 
seeds happen to be, have very different effects upon those belonging to 
different species of weeds. 

Some seeds are induced to germinate quickly when they are placed for 
a short time in a damp medium, after having remained for long consecutive 


(»>. 


(x) See No* 432 » April 19x3. 
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periods in a dry medium (alternation of three months in a dry medium with 
one week in a damp one). 

In a constantly damp medium, only some of the same seeds germinate 
and these very slowly ; while those which do not germinate often rot. The 
following behave in this manner: Avena fatua (large and small seeds), Ga¬ 
lium Aparine, Papaver Rhoeas, Plantago lanceolata, Amaranthus retroflexus. 

There are other seeds (Rapistnm rugosum, Myagrum perfoliaiim , 
Sinapis arvmsis, Salvia pratensis, Abutilon Avicemae , Setaria italica, Oeno¬ 
thera biennis) which, like the former ones, germinate in much larger pro¬ 
portions when the humidity is not continuous, but the total percentage of 
germination is always less. 

Some seeds (CalysUgiasepium, Lappa major , Sorghumhdepense , Solamrn 
nigrum) , whatever the variations in the dampness of theii medium may be, 
only germinate in very small numbers, even if numbers of them remain alive 
for a longtime. Others again (Vida segetdlis, V. Cracca , V. hirta, Laikyrus 
Apkaca, Cnicus arvensis, Entca sativa f Daucus Carota , Cuscuta Epithymum) 
always germinate successively and in about the same numbers, independent¬ 
ly of the variations in the dampness of the medium. Seeds which are imper¬ 
meable to water, and typically those of the Leguminosae, have (according 
to the results of the writers' researches) proved themselves to be less sus¬ 
ceptible to variations in humidity; but other species of seeds have likewise 
behaved in the same manner. 

There is yet another class of seeds which germinate in a greater or less 
proportion when dry and damp periods alternate, while they do not germinate 
in a medium which is constantly moist, although they are evidently most¬ 
ly living. The seeds of Pawictm Crus-gaUioni of Rumdx crispus behaved 
in this manner in the experiments (80 to 90 per cent, of the seeds obviously 
living after remaining two years in wet sand); while the seeds of nearly all 
the other species placed in the same conditions either germinated or rotted. 
This probably explains why the above-mentioned plants are among the most 
abundant weeds in irrigated lard. 


INSECT PESTS. 

761 - Parasitic Fungi in the Control of the Larvae of Cbeioaia cajeu — 

Pa3tre, Jules. I^es c h en i lles bourrues. — Le Progrts apUole et vittcole, Year 30, 
No. 16, pp. 491-492. Montpellier, April 20,1913. 

Picard, F. IfEmpusa auhcae et la mortality des chenilles boutrues. — Ibidem, No. 17, 
pp. 521-522. April 27, 19x3. 

A serious invasion of woolly bears (Chelonia [Arctia] caja) is at the pre¬ 
sent time ravaging a portion of the vineyards of Herault. 

On many of the already dried up or visibly diseased and dying lame 
M. Pasfcre found a fungus,probably Sporotrichumglobulifemm, Nevertheless, 
he believes that the first caterpillars only were attacked by the parasite, 
and that the new generations have resisted the pest until the present time. 
M. Picard considers that the mortality among the woolly bears this 
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year is due to two very distinct diseases, the first being attributable toEm- 
pusa aulicae rather than to Sporotrichum globuhferum , while the second is 
caused by a totally different organism, which he is investigating, and con¬ 
cerning which he will shortly publish further particulars. 

762 - On the Comparative Effects of Arsenic and Lead in Compounds used in 
the Control Of Conchylis* — Moreau, I*, and Vestex, 23. m Comptes rendus 
hebdomadatres des Stances de VAcadtrme des Sciences , 1913, First Half-year, Vol. 156, 
No. 11 (March 17, X 9 * 3 )> PP« 906-90S. Paris, 1913. 

It has been repeatedly recorded that in vineyard plots which had been 
successfully sprayed with arsenate of lead, the Conchylis larvae which 
escaped destruction were small, weakly, yellow and capable of effecting very 
little injury. In neighbouring plots treated with other insecticides (nico¬ 
tine, for instance) the surviving larvae were, at the same date, normal, well- 
developed and as strong as the control specimens. 

The writers wished to test the value of this statement by weighing 
the larvae and ascertaining whether the special effect attributed to arse¬ 
nate of lead was due principally to the arsenic, or to the lead. The weights 
obtained proved that the effect noticed was essentially due to the arsenic, 
A similar result was obtained with copper arsenate, but iron arsenate 
appeared to be a very weak insecticide. 

These observations show that, in order to estimate at its proper va¬ 
lue the efficacy of arsenical applications in general, it is not only necessary 
to count the dead larvae, but also to observe those which have survived 
the action of the poison and which, at the usual time of the propagation of 
the Conchylis , are late in their evolution. It is n ot certain that this evolution 
will be complete, and even if it were, it is probable that the moths resulting 
from these larvae would be less fertile. In any case, the second generation, 
being very late, would do less injury. 

It does not appear form the preceding researches that other arsenic 
compounds can be substituted for arsenate of lead; for, according to the ob¬ 
servations of the writers, the treatment is most efficacious and the mortality 
largest with arsenate of lead as compared with other arsenical sprays, 

763 - Control of Epicometis hirta in Hungary. — fabiAn, mdsx6s in Koxtde\ 
Year 23, No, 3a, pp. i 159-1160. Budapest, April 26, 1913. 

Epicometis hirta , which attacks by preference the flowers of fruits 
trees, has this year invaded the fruit garden of the Normal School of Agri¬ 
culture at Komarom. The garden consists of two parts : the nursery, 
which is tilled, and the orchard which is in grass. 

All the fruit trees were in blossom when the appearance of Epicometis 
hirta was recorded, and in spite of energetic measures, the ravages of the pest 
could not be checked. Further, the practice of shaking the branches and col¬ 
lecting the fallen insects had its inconveniences,for on the one hand, the 
shaking caused many of the blossoms to fall, while on the other, many of 
the insects found shelter in the interior of the flowers, or even flew^ off be¬ 
fore it was possible to collect them. During the operation, the writer no¬ 
ticed the curious fact that the insects only appeared towards 10 a. m.; 
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when the temperature rose, and were first found on the trees of the orchard, 
not appearing until later on those in the nursery. After a careful search* 
many of the pests were discovered upon flowers growing in the orchard, espe¬ 
cially on dandelion (Taraxacum officinale), some of these harbouring as many 
as 4 or 5 insects at a time. Most of these individuals had their backs cover¬ 
ed with mud, which leads to the conclusion that Epicomtis hirta passes 
the right in the ground and then first proceeds to the flowers nearest the 
soil, choosing dandelious by preferennce. This explairs why the orchard 
was attacked before the nursery. As a result of this observation, the writer 
began to hunt these insects at 8 a. m, collecting them especially where dan¬ 
delions were in flower. The first day 3 quarts of Epicometis were thus 
obtained, and after a few days the first trees were entirely freed from 
these pests. 

764 - Promecotheca cumingiU a New Pest of Coconuts in the Philippines. — 

Jones, C. R A New Coconut Pest. — The Philippine Agricultural Review , Vol. VI, 

No. 2, pp. 105-106. Manila, February 1913. 

The writer records Promecotheca cumingii Baly, a beetle beloi girg to 
the family Chrysomelidae , subfamily Hispidae, as being a rew insect, which 
is very destructive to the leaves of the coconut palms in the Philippines ; 
the damage is done chiefly by the lame, though the adult irsects do some 
injury. 

The eggs, lame and pupae suffer much from hymenopterous parasites, 
the infestation bemg over 50 per cent. Should the beetle, nevertheless, in¬ 
crease in such numbers as to cause a serious outbreak, its control could pro¬ 
bably be easily effected by collecting and destroying the infested leaves. 

765 - Scale Insects Injurious to Orange and Lemon in Spain. — de Salas r 

AMat, Ueopoldo. Las plagas del naranp y htnoneto en Espana, 196 pp., 8 figs. 

Madrid, 1912 

The writer first describes the chief scale insects of orange and lemon in 
Spain. The following is a list of them 

Ckrysomphalus dictyospermi var. pinmdifera: called “poll-roig" 
in Valencia, Tarragona and the Balearic Isles, “ piojo rojo ” and “ cochi- 
cilla roja ” in Murcia and Andalusia. 

Aspidiotus hederae: “ poll-blanc " at Valencia, “ cochinilla blanca " 
and “ piojo bianco " in Andalusia. 

Parlatoria zizyphi : “ poll-negre ” at Valencia. 

Mytilaspis citricola ; “ serpeta ” at Valencia and in Andalusia, “ pur¬ 
ple scale " or “ escama purpurea " in California. 

M. g loverii: “ serpeta larga". 

Dactylopius ciiri : “cotonet" at Valencia, “algodon", “cochi¬ 
nilla algodonosa 6 de la tizne " in Andalusia, and “ chinche harinosa 
in the United States. 

Saissetia oleae: “blackscale" or “escama negra" in California, 
“ axxbinilla del olivo ", “ cochinilla de la tizne ", “ mdaza " or “ tizdn 

Sr. De Salas then passes to the question of the destruction of these 
pests by means of their natural enemies, and enumerates,various well- 
known insects which control the above-mentioned scales* 
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He also speaks of artificial control methods and considers that liquid 
insecticides are generally more trouble than they are worth; the one excep¬ 
tion is lime-sulphur wash, of which details are giver. 

Fumigating with hydrocyanic acid, a practice of relatively recent in¬ 
troduction into Spain, is the best means hitherto adopted in the control of 
the scale insects of citrus trees; the writer describes the details of this treat¬ 
ment, which was known and applied in America as long ago as 1886, ij 
not before. 

The results of the experiments and observations made hitherto regarding 
this remedy are as follows: a) the use of hydrocyanic acid solves the prob¬ 
lem of the control of the citrus scales of Spain ; b) fumigating is the most 
economical method for obtainingthe desired results and is atter ded with no 
danger; c) thanks to this system, Chrysomphalus diciyospermi var. fin- 
nulifera can now be considered as extirpated in Spain ; d) hydrocyanic 
acid is an equally effective remedy against other scale insects ; c) it is neces¬ 
sary to continue the study of Dactylopius citri in order to determine the best 
date for the application of the remedy and the minimum cost of its appli¬ 
cation ; f) in order to meet the necessary expenses of the fumigation method, 
it is absolutely necessary to develop the spirit of co-operation amongst the 
different local agricultural classes ; g) it is necessary to reform the “ Ley de 
Plagas del campo ” so as to make hydrocyanic fumigations obligatory in 
all citrus districts as a remedy for pests which have been proved to be era- 
dicable by this means. 

In conclusion, the writer mentions the sum of £6 000 given by the State 
for the development of the method of controlling Chrysomphalus , and 
gives some special instructions as to the practical application of the treat¬ 
ment described. 


ALFREDO RUGGERI, gerente responsabile. 
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THE INTERNATIONAL INSTITUTE OF AGRICULTURE 


The International Institute of Agriculture was established under the 
International Treaty of June 7th., 1905, which was ratified by 40 Govern¬ 
ments. Eleven other Governments have since adhered to the Institute. 
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FIRST PART. 

ORIGINAL ARTICLES 


The Progress of Cereal Seed Selection in France 

by 

It . Blakustghem 

Lecturer on Agricultural Biology at the University of Parts , 

Professor at the National Conservatory of Arts and Industries 

Until the last few years the experiments on the production of the best 
cereals and their multiplication had been undertaken in France only by 
seedsmen, who, however, were well qualified for the task. For the last 
century they have studied foreign products, especially the English, comparing 
them with lie local varieties, and then, having made their choice, they gave 
those varieties which seemed to have a sure future before them to experi¬ 
enced fanners for reproduction on a large scale, after which they distributed 
them at first in the richest provinces and then throughout the whole of 
France. 

The firm Vilmorin has always occupied the foremost position in this 
introduction of foreign seeds. The chief stages of this work are known by 
the detailed description of the varieties exhibited about the middle of the 
nineteenth century at the English, Belgian and French agricultural shows, 
and then by the publication, several times rearranged, of a Catalogue 
methodique et synonymique des Froments (1850 and 1895) and of well illus¬ 
trated volumes bearing the titles of Les meilleurs blSs (1880) and Supplement 
aux meilleurs bl&s (1909). The firm Denaiffe at Carignan (Ardennes) has 
contributed to introduce the best varieties of oats ; the work of Messrs. 
Denaiffe and Sirodot, I'Avoine (1901), completed in 1908, is a monograph 
presenting the greatest interest to farmers, merchants and biologists. 
Lastly, in several large agricultural centres the Experiment Stations publish 
regularly the restilts of their comparative tests of the novelties recently 
produced in the country or imported from abroad. Thus M. Florimond 
Desprez has summarized the results of his experiments in a series of pam¬ 
phlets and articles under the title Culture des diffSrentes varietes de Bles 
& la Station experitnentale de CappeUe (Nord) (1888 and following years) 
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These publications have been very useful to the farmers of the North of 
France, of Flanders and of Belgian Hainaut. 

On the other hand experimenters of great capacity and men of 
science among whom may be mentioned Louis and Henry Leveque 
de Vilmorin, Scbribaux, Gatellier, Philippe de Vilmorir, have contri¬ 
buted to keep awake in our country the desire of knowing the varieties 
most adapted to our soils. They would have continued and developed 
the works of Lecouteur in Jersey, of Desveaux at Anges, .of Serin ge and 
of Jordan at Lyons if the evolution of the seed trade and industry 
had not to a certain extent limited their intentions. The sale of grain 
on samples, the disappearance of markets, and the substitution of 
great mills for small local ones have brought in their train uniformity 
of prices and have caused the disappearance of that care with which 
the seeds of various qualities were studied and classified about the 
middle of the nineteenth century. The farmers of the last two genera¬ 
tions only care to obtain as cheaply as possible the seed capable of giving 
the highest yield of crop to be sold by weight. The use of heavy doses 
of chemicals has created a demand for rapidly growing varieties with 
stiff straw and compact ears, capable of standing liberal nitro¬ 
genous manuring without lodging. Thus excellent local varieties were 
set aside on account of a single defect and the choice of new varieties was 
determined more by the absence of some defects than by the possession of 
real qualities. It may be said for the great bulk of our cereals that this 
is the system still prevailing. 

Nevertheless it ought not to be forgotten that (excepting the resis¬ 
tance to intensive manuring) the aptitudes of varieties to give heavy crops 
have a notable influence on final results. In the United States, selection 
by pedigree with valuation of the lines according to their descendance 
(centgener power) has enabled Mr. W. N. Hays to replace Fife and Blue 
stem wheats by Minnesota No. 163 and Minnesota No. 169 derived from 
them. The average yield per acre was increased by 1 % bushels, which 
signifies a yearly increase of crop estimated at a million dollars for Minne¬ 
sota alone. Similarly in Sweden, according to the calculations of M. Nilsson- 
Ehle, the recent substitution of the pedigree wheat Extra Squarehead II 
for its parent Extra Squarehead I, which was already highly appreciated, 
gives an increase of yield of 15 per cent. It is thus highly advantageous, 
from tiie only point of view at present taken by farming on a large 
scale, to adopt pedigree seed; but this subject has already been very 
well treated in the previous Bulletin by Messrs. N. HJalmar Nilsson (1) 
and Nilson-Ehle (2) and I shall not insist further upon it. 

The work done at Svalof was not known In France before the commence¬ 
ment of this century. A pamphlet by M. Basil Macalik on Hanna Bar¬ 
ley (1900) made the managing committee of the syndicate of French brewers 

(1) N. H. Nilsson: The Swedish Institute for the Improvement of Field Crops at 
Svalof. — B. June 1913, pp. 834-843, 

(3) H. Nilsson-Ehle : Im pr o v em ent of Wheat and Oats at Svaldf, I6id.,pp. 844-853. 
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acquainted \riththe methods followed at Svalof; they considereditadvisable to 
visit the Svalof Seed Experiment Station and to introduce the Swedish 
pedigree varieties in some centres where good French barleys were raised 
(1902). The malting of the pedigree barleys having given good industrial 
results a Society for Promoting the cultivation of Malting Barley in Prance 
{1903) undertook to carry out the following program: “ 1. Introduction into 
France of the Swedish pedigree varieties and surveillance over those lots 
which preserved their purity. 2. Separation from the best native varieties 
of pedigrees which might later replace the Swedish pedigrees 

The guaranteed capital of the new Society, upwards of £ 2 000, was not 
utilized. The members defrayed the annual expenses of purchase, distri¬ 
bution and control of Swedish seed and the cost of research of native 
pedigrees by shares, the total of which was kept between £200 and £240. This 
slow method applied patiently during ten years had the result of prepar¬ 
ing the majority of maltsters for this kind of work and of not alarming 
farmers, who mistrust any more or less interested initiative. 

The success that attended the movement gained the support of the 
scientific institutions and of the Government. In 1908 the Academic des 
Sciences de Paris granted the botanist of the Society a subvention from the 
Bonaparte fund, in consideration of “ the great theoretical interest of his 
researches and of the important practical application they will have 
From 1909 to 1911 the University of Paris facilitated the extension of the 
work by a subvention from the Commercy Legacy; in 1912 the Minister 
of Agriculture granted the Society itself a subsidy. The Institut Pasteur 
of Paris hospitably offered the use of its laboratories and granaries for the 
study of plants during the winter, and an agricultural biological service was 
soon created (1909) with a much larger programme, embracing research 
on all the cereals, on tobacco, fruit-trees and some other industrial plants. 
The processes of selection by pedigrees devised at Svalof have since that 
date been applied to the selection of domestic animals as regards their 
productivity and resistance to disease. 

The principal practical results obtained by this work on cereals, 
continued for ten years, are the following: 

Among the Svalof pedigree varieties which have given excellent re¬ 
sults in France Princess barley deserves to be mentioned as foremost of 
all. Its somewhat slow ripening is amply compensated in some districts 
by a remarkably high quality of grain and heavy yields. Hannchen barley 
is too early and soon degenerates in Champagne where Nolfc's Bohemia keeps 
true longer. Chevalier II barley of Svalof does very well in Mayenne, where 
it has been grown for ten years; on the contrary, it has not been possible 
to keep Primus and Svanhals true, even in the Korth of France. 

For this region the Society has prepared and studied with care the pedi¬ 
gree varieties selected from the local varieties. Bourbourg and Cister - 
cienne, of which it possesses several well tested lines, suit the fertile 
soils of Flanders, Belgian Hainaut and the country round Paris; but 
the profits that can be realized without great efforts from the cultiva 
tion of wheat will always keep the growing of pedigree barleys in a secon- 
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dary position no-withstanding the fact that the many maltsters of the coun¬ 
try are disposed to pay handsomely for them. On the other hand the 
raising of native pedigree kinds has much developed in Haute Loire and 
Ihdre, in Maine, where a new pedigree barley Comtesse (0.117) thrives well, 
in the neighbourhood of Saumur andin Aube, where the pedigree barley Sarah 
{0.156) has stepped into the front rank formerly held by Bohemia . In the 
centre,in Allier and Pay de Ddme, Chevalier frangaisIII (0.302), of the same 
origin as Chevalier II from Svalof, succeeds better than the latter and yields 
heavier crops because it is later. 

The problem of theimprovemen t of wheat, especially from the theoretical 
point of view, is still in its preliminary stage; the selection of oats and 
rye do not seem to hold out any immediate prospect of utility in Fiance. 
For fairly rich soils we have some good varieties of oats which are much 
esteemed on the markets, and the use of Svalof pedigrees is recommended for 
rich soils. The acquisition of several early and medium-early large-grained 
maizes has not been followed by any demand for them on the part of the 
farmers and weare always more and more dependent onAmerica for this cereal. 

It must be recognized that the movement in favour of the pedigree 
varieties of cereals is still very limited, and that it has arisen without the 
active cooperation of farmers, who watch its progress with scepticism, if 
not with indifference; this depends without doubt on the subdivision of 
the land and of estates, on the still rudimentary education of farmers, and 
on the independence and easy life of the peasant proprietors, who sell 
their wheat at a high price. There is no demand in France for better 
seed on the part of farmers ; what they find in abundance on the market 
seems good enough for them. 

Swedish landowners are more highly educated and for the most part 
farm larger holdings; they are subject to a severer climate and have 
associated spontaneously with the object of soliciting the aid of competent 
botanists who have specialized in the study of one or more farm crops. 
Grouped into a Society to which they contribute their financial and moral 
support, they were not long in profiting largely by the discoveries, which 
every day become more important, made by their scientific fellow-workers. 
The Svalof institutions, which thirty years ago constituted only a small 
private society, have drawn into their movement thousands of farmers 
of all the provinces of Sweden and represent a great national asset. 

Jri France, the progress achieved is in reality only the result of the 
competition which causes evolution of the food industry. 

Thus it is the directors of breweries, and the chemists familiar with 
the utilization of malt, who really select malting barleys in France. They 
alone can appreciate the value of pedigree lines among which the botanist 
would hesitate before making a final choice. The brewers then demand from 
the maltsters the necessary precautions to prevent the choice barleys 
being mixed with others; these consent to make on their own estates the 
experiments of mutiplication of those predigree lines thatthe Society hands 
over to them in small quantities; they then increase their prices for all the 
important lots, the purity and origin of which are guaranteed; it is only 
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by this surplus value of the crops that the farmers have been hitherto induced 
to respond to the invitations of the brewing industry. This transitory 
and still quite localised effort has had a very curious result: the high prices 
offered for the pedigree varieties available on the market have caused 
a rise in the prices of ordinary barleys, even the most common, of those 
districts; and this success, which was not foreseen, has allowed local farmers 
to realize considerable profits to the detriment, fortunately only temporary, 
of those who have spread the new methods and seeds. 

In analysing the causes of the indifference of French farmers to the 
progress of the improvement of seeds, the following may be mentioned as 
the most important: the subdivision of the holdings, the affluence, or at 
least the easy circumstances, of the Trench peasant and farmer and espe¬ 
cially their fear of the unknown, of experiments, and of that unsettledness 
which is so dangerous to small farms. The foresight and the doubts of 
our farmers, which are often called ignorance and spirit of routine, forcedly 
limit the efforts of the most enterprising merchants and of the most con¬ 
fiding industrial firms. Nevertheless, if the system at present adopted by 
the brewers endures long enough to offer some security to the farmers, 
there is no doubt that there will be a rapid and decided progress. 

The industrial firms that purchase are decided to maintain their 
demands; the edncation that they have had gives them full confidence 
in the pure products that can only be guaranteed by the use of pedigree 
varieties. Having obtained unexpected results from the use of pure ferments, 
from the preliminary sterilization of worts discovered by Pasteur, they 
become enthusiastic partisans of the Svalof methods based upon the 
same principles. The following are some other examples of the appli- 
tions of the same method. 

The problem of the economic production of wheat possessing high 
baking value, which causes such extensive work in Canada, in the United 
States, in England and in British India, is hardly known in Trance, and yet 
our millers pay American wheats, with which our markets are not always 
provided, five times their value; a small quantity of those wheats, suitably 
mixed vastly improves our spring wheat flours, which are almost all starch, 
and which are at present the most widely spread kind. It is under the 
indirect form of freeing our millers from American imports that the 
problem of improving Trench wheat will be presented. Iu 1909 the 
Director of Agriculture at the Ministry of Agriculture, M. Vassilli&e, 
requested me to examine the question under this aspect by preparing an 
enquiry on the varieties of wheat at present grown in Trance. 

The selection commenced in 1908 by the Sugar Company of Bourdon 
corresponds very closely to the same object. The fertile plains of 
Bimagne which supply the Puy de D6me sugar factories with sugar-beets are 
also an important centre for the production of semolina wheats which are 
bought at a premium by the Marseilles mills. The ever increasing extension 
of this industry has kept the prices of the raw material sufficiently high to 
render for the last thirty years the semi-hard long-strawed wheats, which 
are sown in the autumn after beets, one of the steadiest sources of profit of 
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the district. The not very high prices of sugar during the last few years 
have not seriously affected the Bourdon sugar factories, who have convinced 
their clients that beets are an accessory crop which prepares the soil 
to produce good and highly remunerative wheat. 

The problem of the improvement of Limagfje wheats was put be¬ 
fore me in 1908 in the following form. Is it possible to obtain from the 
Taganrog variety grown in the district for the Marseilles mills, lines matur¬ 
ing earlier than the varieties hitherto known, but equally productive and 
less liable to rust ? I proposed to adopt the method of “ pedigree culture ” 
so judiciously used at Svalof, and, without great expense, at the end of four 
years we obtained results which represent a considerable progress on the 
point of departure; of the six lines chosen as being decidedly superior to 
hundreds of others mixed with them only one or two are to be grown 
on a large scale. But it must especially be remembered that the botanical 
selection of the Limagnes wheat has been undertaken by chemists and di¬ 
rectors of sugar mills, men who have long been familiar with the technique 
of selection and with the statistical control of hereditary qualities; with 
the assistance of these competent men, progress has been rapid 

Our farmers, with their imperfect education, can hardly be reproached 
for showing a certain distrust of this form of sales and for entertaining the 
suspicion that the offered premiums conceal some snare. They have only 
recently protected themselves by special laws against frauds in the ferti¬ 
lizer trade and they are always threatened by the invasion of their markets 
by substitutes for milk, butter and even meat. But they will not resist 
the strong temptation to buy the best seeds and to raise from them the 
best crops of the district. Thus full confidence can be placed in the fu¬ 
ture of pedigree and guaranteed varieties. The security which results 
from their use and the higher value of their crops axe two elements of 
success that cannot be weakened by some commercial agreement respect¬ 
ing the control of the produce that is delivered. 

It is besides indispensable that the societies that distribute the seeds 
should analyse them regularly at every generation. They must prepare 
themselves to replace from time to time by new varieties those which no 
longer afford full satisfaction. This is done by the Svalof Society for the 
Purchase and Sale of Seeds, and in Prance by the Society for Promoting 
the Cultivation of Malting Barleys. 

After three successive attempts to introduce Svalof Princess bailey 
into Champagne, the managing committee was convinced that the crops 
would be only moderate in wet years and deddely bad in dry ones. Farmers, 
grain-brokers, maltsters and brewers were all agreed upon this point, because 
the results obtained from pure seeds are always very marked. The Society 
thus did not have any difficulty in withdrawing from tirculation and 
cultivation the products of Princess barley in Champagne, but the 
same barley succeeded so well in Iadre that certain farmers managed 
to sell their crops as seed Under another name and without submitting to 
a control which is very severe. Maltsters who buy in that district recognize 
Princess at first sight, and the workmen who receive the bags or attend to 
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the steeping have no difficulty in separating it from other barleys. It is very 
interesting from a general as well as from a practical point of view to learn 
that Princess barley has not yet shown, after ten years of acclimatisation 
in a suitable district, any change in morphological and physiological charac¬ 
ters, any degeneration or decrease in yield or in extract for the brewery. 

Such is not always the case and this is the very reason of the compul¬ 
sory yearly control to which the seeds of the Society must be submitted,. 
Thus Chevalierll of Svalof, which gave an average of good results, after eight 
years no longer deservedits name withouta renewal of the seed. Ihave even 
been able to discover a very Unexpected fact, which is of the greatest interest 
in the question of the fixity of hybrids. Svanhals barley, fixed and control¬ 
led at Svalof, grown in Somme gave in two successive years segregations 
revealing its hybrid origin. This pedigree variety is recessive as to the 
character of the presence of spines on the flowering glumes; in Sweden it is 
stable and with smooth glumes, while if grown on the dry and calcareous 
hill slopes of Picardy it gives a high percentage of grains with spines. The 
ears of this variety offer even a mosaic of smooth and spiny grains, which 
has led me to the discovery of “ mosaic heredity ” (1908 to 1912). 

As soon as the Society for Promoting the Cultivation of Malting Bar¬ 
ley in France became acquainted with this result in 1906 it had Svan¬ 
hals barley withdrawn from the trade and from further tests, although it 
is a highly recommendable variety and much esteemed in the North of 
Europe. Similarly at Svalof, but for other reasons, Hvitling White 
Probsteier and some other oats, which had a great success towards 
the end of last century, are no longer produced. According to 
M. Nilsson-Ehle Grenadier wheat is also doomed to disappear shortly. 
It will be said that this mode of proceeding has long been known, that it 
has been adopted by all firms dealing in cereal seeds. Certainly, but the 
facts that HviiUng oats are so easily and surely recognized and that Svalof 
alone is qualified to sell them with guarantee, render it possible to with¬ 
draw this cereal from the market and to replace it rapidly by another more 
suitable pedigree variety. 

The following is another very important advantage obtained: it is 
well known that agricultural centres are periodically threatened by epi¬ 
demics, mostly fungoid diseases, which cause enormous losses. The 
present general conviction is that the majority of these diseases are to 
a great extent spread by the use of infected seed. The introduction of 
pedigree seed must largely limit the danger of the spread of disease by the 
simple fact that very severe observations extending over a long time are 
necessary for their preparation. I have been able, in preparing native vari¬ 
eties for Champagne, to eliminate some very interesting pedigrees which 
were much less resistant to smut ( Ustilago) than other pedigrees of the 
same origin. The very dry year 1911 rendered a great service in reveal¬ 
ing which pedigrees were weakest from this point of view. 

But the resistace to fungoid diseases, to cold, and to lodgingis a function 
of the climate and soil; it is therefore to be feated that some kinds of pedi¬ 
grees, transferred to a distance from the locality in which they have been 
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studied, may become diseased or allow the germs of disease which they carry 
to become apparent. The increasing control at every generation of pedigree 
varieties reveals the danger and permits its avoidance. It is not more 
difficult for the societies that buy and sell pedigree seeds to withdraw 
from drculation the product of a few acres of rusty wheat than it is to sup¬ 
press in Picardy Svanhals bailey, which there does not preserve the morpho¬ 
logical characters which allow of the yearly control as to its purity. 

** The method of the preparation and diffusion of the varieties of pedigree 
cereals devised at Svalof, and practised in Sweden and in Prance, 
allows the most important problems of modem agriculture to be solved. 
The increase of yield, the greater value of the product guaranteed to the 
industries that use it, the security of purchases and sales, the protection 
against diseases, are the principal, though not the only, advantages that 
French agriculture will reap from the use of pedigree seed, controlled at 
each generation. 
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The State of Agricultural Plant Breeding in Austria 

by 

Dr. Karl Frtxwirth, 

Professor at the Imperial and Royal Higher Technical School in Vienna. 

The improvement of plants most commonly grown in farms commenced 
in the seventies. As in Germany, a few fanners started the movement and 
their work awoke interest in the subject. 

A theory of the improvement of plants developed later. It began 
in Austria with von Proskowetz. In 1892 the first lecture in Austria on 
the improvement of agricultural plants was delivered by Fruwirth at the 
Higher School of Agriculture in Vienna and in 1900 the first publication 
of the theoretical bases and technique of general plant improvement was 
made in “MeZffchtung der I^ndwirtschaftlicben Kulttupflanzen'’(Fruwirth), 
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Special plant improvement was developed later. At present Austria 
possesses two independent chaiis for the teaching of plant improvement, 
one in Vienna at the Higher School of Agriculture (v. Tschermak), the other 
at Felschen-Iyiebwerd (Freudl). 

Side by side with independent work in plant improvement carried out 
by individual fanners, work was also commenced in Germany by public 
institutions in conjunction with private individuals, mostly peasant farmers. 
Such cooperation was started in Bavaria by Kraus and in Austria in 1902 
by v. Weinzierl at the Seed Control Station in Vienna. 

The further development by Austrian investigators of the theory of 
the improvement of plants r eed not be discussed here; it is, however, worthy 
of note that an Austrian, v. Tschermak, took part in the rediscovery of the 
results of the researches of the monk of Briinn, Gregor Mendel, which have 
acquired such great importance in connection with the laws of heredity. 
In the review of the present state of plant improvement, which is the 
object of this paper, improvement by private persons will first be dealt 
with and then that by, or together with, public institutions. 

The last publication on the improvement of plants in Austria was 
made in 1896 (1). As there was not then any so-called national plant 
breeding (Landespflanzenzucht) it limited itself to a description of the 
breeding farms of independent farmers. The names of one breeder of rye, 
one of barley, one of oats, five of potatoes and seven of sugar-beets 
are given. To these should be added v. Zelenslri of Gradkowice and P. Note 
of Ober PoCerniS in Bohemia not mentioned there; v. Zelenski began 
in Galicia in 1822 to improve Galician bearded wheat and Polish rye, 
which spread widely in Galicia. Note began his work of improvement 
with barley and potatoes in 1887, but the results of his activity which were 
already then much esteemed, were not known in wider circles till later. 

Of the 17 above-mentioned breeders, only six still continue to work. 
They are: v. Proskowetz at Kwaffitz, improvement of barley, sugar-beets 
and lately rye; Wohanka & Co., Prague, sugar-beets and, recently, mangolds; 
Dolkowski atNowawies uearKenty, potatoes; Zapotil at Vetrusic,sugar-beets; 
Noli! at Ober-PoiSemiS, barley and potatoes; v. ZeleasM of Gradkowice, 
wheat and rye ; and Hennings now atHerrenleis near Eadeudorf, potatoes. 
The selection of sugar-beets has attained special importance for the supply 
of the home market, which however still takes up large quantities of seed 
raised in Germany. 

The improvement of barley was the first to spread the reputation 
of Austrian plant breeding. The Hanna barley of v. Proskowetz, even 
when still simpler methods of selection were used than those at present em¬ 
ployed, was much appreciated throughout Central Europe. 

Another production that very soon obtained recognition abroad was 
that of the improved potatoes of Dolkowski of Nowawies. Besides Hanna 


(x) Landwirischaftliche PflanzenKtcktung und ihre Stdtien in Oesterreich. Leipzig and 
Vienna, Deulicbt, 1896. (Author*s note). 
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barley, Nolfc’s improved barley was also much esteemed and like the former 
found its way to Hungary, Germany and France. 

Since 1896 several breeding stations have been added to those men¬ 
tioned above. Two of the new ones, devoted to the production and exporta¬ 
tion of large quantities of seed, are specially important: the Central Estab¬ 
lishment of the NolC and v. Dreger Breeding Association at Chlumetz, 
and the Seed-Producing Farm at Loosdorf in Tower Austria. The former 
disposes of the original seeds of v. Lochow's and Strube’s growth and of its 
own raising : Early Imperial, Bohemia and Earliest of All, Dreger’s Bohe¬ 
mian Red Wheat and Dreger's Bearded Spring Wheat. The breeding of 
barley is carried out by Nolfc at Ober PofceraiC, that of wheat by v. 
Dreger at Chltimetz. The seed farm at Loosdorf, which began breeding 
in 1903, is under the management of Director Schreyvogl and produces 
at present, besides wheats (Loosdorfer Red Bearded Winter Sb ar.d 
Spring Sa), Lea, Maroh and Thaya barleys, as well as oats and rye. It 
has also commenced with mangolds. 

Besides these breeding establishments, several others workindependently 
in Bohemia and Galicia. In Bohemia the Imperial and Royal domain of 
Jenc breeds wheat. Prince Schwa rzenberg’s estate Protivin since 1904 pro¬ 
duces especially Bohemian wheat and also Bohemian rye and Probstei 
barley, Jiva at Vratno raises mangolds, and the seed-breeding company Par- 
dubitzsince 1906prod ucessugar-beets. Dr. Holv,at Stepanovic, has included 
in the field of his activity the production of grasses which until then had 
been completely neglected in Central Europe. In Galicia, Count Sdpio, at 
Lopuszfea, has been engaged since 1900 in the first place with Galician wheat, 
of which two forms are bred, one bearded and the other beardless; then with 
Sandomierska, a local variety from Russian Poland. Two of his crosses 
end ea vour to unite the good qualities of Galician wheat with those of Square- 
head. In the same year breeding was begum at Mikolics. The landowner v. 
Dobczyc, at Tumau, ha» also bred several forms, from Galician wheat 
bearded and beardless, and two crosses of Galician wheat and Squarehead: 
Lozinka and Binlka, besides rye, oats ar.d four-rowed winter barley. Busz- 
czynski and Lazyrski, a Russian firm, has been breeding sugar beets since 
1886 at Niemiexcze in Podolia and since 1905 also at Gorka Narodowa in 
Galicia. Three types, each for different conditions, are bred. 

Breeding in connection with public institutions, so-called local plant 
breeding (Landespflanzenzucht), was begun first in Lower Austria. The 
director of the Seed Control Station in Vienna, v. Weinzierl, had already 
in 1887 attempted to obtain an improvement of the conditions of the pro¬ 
duction of seeds. The foundation of establishments for the cultivation 
of cereal seeds-ooixesponding to what are now called seed farms, was contem¬ 
plated. The institution, however, had not fully satisfied its originator, and 
in 1902 a section for plant improvement (Inspector Pammer, Assistant 
Freudl) was added to the Seed Control Station. It commenced the breeding 
of plants of the locality on the technical lines of Neglisch of Dresden. In 
1904 breeding was carried on in 10 centres, which by 1912, had become 12 
mostly connected with large estates. Since 1910 all three sections of the 



THE STATE OF AGRICULTURAL PLANT BREEDING IN AUSTRIA 981 


Seed Control Station have carried on breeding; to the raising of cereals the 
breeding of forage plants and of potatoes and maize have been added. 

Cooperation with public institutions for the improvement of the plants 
of the country is practised in Upper Austria, Bohemia, Styria, Moravia and 
Galicia. 

In upper Austria the former president of the Agricultural Society, 
Herr Wieninger, took the greatest interest in plant improvement and ar¬ 
ranged his farm at Otterbach as a breeding farm. It was a kind of central 
station for Upper Austria; it produced several cereals, seed of which was 
mostly distributed to peasant farmers. The owner subsequently gave up 
the work. Pour large farms have partly independently and partly in 
connection with Otterbach begun to breed: v. Boschan’s farm at Achleitin 
was the first to engage in the work. 

Carinthia possesses since 1911 a breeding garden at Maria Saal, founded 
by the Provincial Agricultural Council. 

In Bohemia the cooperation of public institutions of the Province 
commenced in 1911. In connection with the German section of the Pro¬ 
vincial Agricultural Council, the chair of plant breeding of the Tetschen 
Liebwerd Academy (Prof. Freudl) undertook the advisorship of three breed¬ 
ing farms : Postelberg (Prince Schwartzenberg) for wheat that may be sown 
in spring or autumn, and Hanna barley (since 1907), and two farms subven- 
tioned by the Provincial Agricultural Council: Friedland (since 1906) for 
local rye, and Duppau for oats (since 1909). In two of these, namely Fried- 
land and Duppau, which are connected with peasant proprietors, the work 
of selection also has been undertaken by the above chair. In 1912 a fourth 
breeding station similarly subventioaed was added to the list: Saaz, for 
barley. The advisorship of another breeding farm in Bohemia: Ober- 
stankau (Schreiner), for rye and oats of the country, has been undertaken 
since 1907 by the 1st section of the Vienna Seed Control Station (Pamtner). 

The Czech section of the Provincial Agricultural Council began in 
1904 to tom its attention to plant breeding. Wheat, rye, oats and bailey 
were each to have had a medium-sized farm provided with all the neces¬ 
sary outfit and with technical direction. Of such stations only the Toncov& 
farm is still engaged upon oats. After several changes the improvement of 
wheat was undertaken by Prof. Jellinek, of Prague, that of rye by Direc¬ 
tor Babanet, of the School of Agricu 1 ture at Rokytzan; Prof. Munzar, 
nominated by the Provincial Agricultural Council to the post of director of 
the improvement of the plants of the province, took over the institution for 
the improvement of forage plants which had been founded in 1909 at Tabor 
by the Provincial Agricultural Council. 

Styria has since igo8 adopted the cooperation of public institutions 
somewhat differently. At the Agricultural School of Grottenhof there is 
a breeding garden under the direction of the Seed Control Station of 
Graz (Dr. Hotter) which gives its selected seed to the school form for 
multiplication, whence it passes to recognized seed farms; these grow it 
and sell it by means of the agricultural association of the province. In 1911 
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two other breeding centres weie istituted and placed tinder the same 
direction. 

In Moravia the Czech section of the Provincial Agricultural Council 
has turned its attention to the breeding of Hanna barley. Already pre¬ 
viously, at the suggestion of Prof.Macalik, an association had dealt with the 
breeding of this variety. The Provincial Agricultural Council has recognized, 
in a series of experiments which were commenced in 1901, that the Kwaf- 
fitz Hanna barley is the best, and arranges for it to be grown by 23 breeding 
stations in the province. At the agricultural school in Prerau, at the request 
of the Provincial Agricultural Council, the breeding of grasses has been 
begun by inspector ZSTevral. The German Moravian Agricultural Associa¬ 
tion deals with the breeding of Moravian mountain oats. The agricultural 
experiment station at Briirn, which under director Varka dealt chiefly 
with the improvement of barley, now under director Spisar selects other 
plants also. 

In Galicia plant breeding with the assistance of peasant farms has 
not been carried out. The agricultural association has entrusted the di¬ 
rector at Dublany,Mieczynski, with the task of advising the breeders of the 
province. 

The attempts to introduce national plant selection are recent, so that 
the effects ot the supply of seed to the peasant farmers on the agriculture 
of the country can not yet be felt. The national plant selection, in 
so far as it is carried on with this cooperation of peasant owners, has 
mainly the task of working locally a*d for peasant owners. The prepara¬ 
tion by peasant farmers of considerable quantities of uniform first-class 
original seed for the trade is rendered very difficult by the limited extent 
of their granaries and bams and conveniences for cleaning and selecting. 

What can be attained by the so-called national plant breeding is the 
gradual supply to peasant neighbours of better seed than that used up 
to the present. In those cases in which public institutions work together 
with the owners of large estates, the latter differ from independent selec¬ 
tion farms only in the fact that the former can avail themselves of the as¬ 
sistance of the technical experts of the public institutions. 

The independent breeding fanners of Austria have hitherto sufficiently 
provided the home market with selected seed and have also gained a foot¬ 
ing abroad. What would still be desirable is that the owners of large and 
medium farms that do not select their seeds should value selected seed 
more highly than they do at present. The improvement of seed can only 
attain far-reaching significance for the agriculture of the country when, 
besides the work of selection as such, the production of improved seed is 
correspondingly developed. At present great demands are made upon 
the seeds turned out by breeding establishments, which the breeder can only 
satisfy by the high condition of his fields, granaries and barns and through 
development of his mecharical arrangements for cleanir.gard grading seeds* 
In this respect also the large seed-breeding farms of the Austrian indepen¬ 
dent seed producers occupy a high position. 
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The majority of Austrian breeders have found since last year in the 
Austrian Association for Plant Selection a representative of their interests. 
This association, which considers the improvement of the technique of plant 
selection as one of its chief aims, has started a Breeder’s Book, in which, 
after examination of the farm by a commission, the corresponding selections 
are entered. This provision is copied from the breeding register (Hoch- 
ztichtsregister) of the Deutsche Dandwirts chaffs GeseDschaft and is intended 
to protect the products of the plant breeder and to guarantee the purchaser 
that the work of improvement is properly carried out by the breeder. 


Agricultural Plant Breeding in Germany at the Present Day 

by 

Professor P. Euler, 

Director of the A^ncvitujal Insiiittie of the University of Jtna . 


The breeding of agricultural plants in Germany has reached its present 
high state of development without State, or official, assistance. Its suc¬ 
cess is entirely due to the initiative of individual fax-sighted agriculturists 
who have recognized the importance of improving cultivated plants by 
means of selection, and the satisfactory results of their labours prove how 
much can be effected in this direction by means of self-help. It is ouly 
recently that the Government, in some States where small holdings are the 
rule, has made arrangements by which the small farmer may enjoy the ad¬ 
vantages of the work done in plant breeding. 

Plant breedingin Germany began in the first ten years of the nineteenth 
century with the improvement of the mangold. In the middle of the for¬ 
ties the threatened ruin of the potato industry caused by the potato blight 
led to the improvement of the potato, while that of the sugar-beet, though 
it had begun early in the century, was not practised to any extent until 
the middle of the nineteenth century. Cereal selection started latest of 
all, and, with the exception of a few isolated attempts, dates only from the 
middle of the sixties. Steiger (at Deutewitz) and v. Borries (at Eckendorf) 
may be regarded as the founders of mangold breeding in Germany, while the 
honour of being the first potato breeders falls to Eisner v. Gronow and 
Paulsen (at Nassengrond). Klein W anzlehen is the birth place of German 
sugar-beet breeding, and Wilhelm Rimpau of Schlanstedt may be regarded 
as the father of cereal breeding in Germany. With the development of 
the cultivation of sugar-beet and the consequent adoption of intensive agri¬ 
cultural methods, plant selection became of greater importance, for the 
existing varieties were unable to profit by the improved conditions of cul¬ 
tivation; indeed in the case of cereals the yields were actually reduced owing 
to the lodging caused by better cultivation. Although more productive 
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varieties were imported from England, Denmark, France, etc., to meet 
the demand, they failed in many districts, showing clearly the importance 
of using properly acclimatized varieties, and very soon a few preliminary 
attempts were made to improve the new varieties by selection. These 
gradually extended and before long came to include most of the cultivated 
plants, though the improvement was ur.equel amongst the different species. 

Mass-selection was adopted as the sole method of improving varieties 
and was applied to the reproductive organs: thus mangolds were selected by 
the shape of their seed glomerules; but later mass-selection was extended to 
the whole plant, and in the case of the mangold, to its dry matter and sugar 
content. This method of mass-selection, which is now no longer practised 
in plant-breeding, gave excellent results in the case of cereals, mangolds, 
and other plants, which have not been surpassed by more intensive and 
scientific methods and it is important to realize this feet in order to under¬ 
stand the first period of plant selection in Germany. 

The new varieties prod need at this time owe their existence, for the most 
part, to the isolation of certain types from amongst the old native vari¬ 
eties or to the propagation of rewtypes showing deviations from the parent 
type (i.e mutations), which deviations, being hereditary, facilitated the 
work of selection. 

Modem selection of agricultural plants in Germany is based on the 
choice of individual whole plants, due regard being paid to all their impor¬ 
tant qualities. Such selected plants are grown and propagated separately, 
and their breeding value is Judged by their offspring. The real selection, 
therefore, is based on the plant's reproductive capacity; it is the capacity 
of the plant to produce good offspring which is called into question, and its 
appearance and exterior only serve as indices in selection until such a mo¬ 
ment as its worth is proved by the quality of its descendants. Working in 
this manner the best pure lines are obtained where the plants are self- 
fertilizing (Johannsen), while in the case of cross-fertilized varieties a su¬ 
perior strain ora good family may be obtained by crossing similar plants and 
subsequently selecting the best individuals. A rigid selection must continu¬ 
ally be practised, aud in doing this, it must be borne in mind that cross- 
fertilized plants exhibit a considerable variability and even though the chief 
characteristics of the pure lines taken as a whole remain unchanged, never¬ 
theless, even, here, differences occur aud may lead to modifications, either 
favourable or the reverse, which therefore should either be used to improve 
the variety, or eradicated to preserve the purity of the strain. As such 
deviations cannot always be detected from the external appearance, the test¬ 
ing of the offspring of the selected individuals canaot be entirely neglected, 
even though it be not necessary to practise it regularly. 

The continual selection of the best ("Deutsches Auslesenverfehien” 
Fruwirth) which the breeder formerly believed to be necessary in order 
to increase the productiveness of his variety, and which it was incumbent 
upon him to observe so long as he worked with mixed lines, is still useful. 

The test of productiveness, as a rule, begins in the experimental breed¬ 
ing plot, where the descendants of the best plants are grown in equal and,if 
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possible, laTge numbers in adjoining rows and under similar conditions. 
The offspring which prove to be weak, little resistant, or in any other way 
undesirable, are weeded out, the rest being further tested in the field in order 
to obtain as soon as possible an exact knowledge as to their cropping powers 
and other important economic qualities. The practice of judging indivi¬ 
dual plants by points given for as large a number of characteristics as pos¬ 
sible, is being superseded by the systematic testing of their descendants in 
the field. The former system served only to supply a basis for later com¬ 
parisons and to avoid the necessity of detailed entries in the plant register. 
Much of the testing apparatus which was formerly considered indispen¬ 
sable, and in any case served to adorn the pl< nt-breeders' laboratory, is 
now seldom used. 

There are countless records of the success in sugar-beet breeding 
and the fame of this work has spread far beyond the borders of Germany 
itself ; by its means a high yield and a high sugar content have been com¬ 
bined, and beets have been obtained which are remarkable for their har¬ 
diness and other useful qualities. 

In mangold breeding the varieties combining a large yield and a high 
content of dry matter have been rather left behind by those which have 
been bred either for large yield alone (Eckendorf and numerous other 
varieties) or solely for a high dry matter content (Lanker, etc). The 
combination of both qualities in a high degree has not yet been attained, 
though both have been remarkably developed in separate varieties. 
Mangolds with a high content of dry matter are valued chiefly for their 
superior keeping quality, and are therefore grown to supply the demand in 
spring, while those varieties which produce the large yield and whose 
keeping qualities only enable them to be used during the winter form 
the main part of the crop. 

Cereal breeding is very widely distributed, owing to the large acreage 
usually under these crops. Numerous new varieties of all cereals have 
been created, partly by selection from foreign varieties adapted to the 
local conditions, and partly by working on indigenous varieties. Great 
success has been met with by breeders of wheat, barley and oats, but 
these have been surpassed by the performances of F. v. Lochow with 
rye at Petkus. We have cereals of all kinds suitable for the very varying 
climatic and soil conditions of Germany. Some ate hardy and resistant, 
bearing fair crops under unfavourable circumstances, others are very pro¬ 
ductive but more exacting, whilst others again are mediocre as regards 
their yield and moderate in their requirements. This specialization has 
greatly increased the cereal crops and made them more certain, and its 
importance is in no wise lessened by the fact that some individual varieties 
can be successfully cultivated under many different conditions. 

A special position is occupied by potato breeding. The new varieties 
of the potato which are placed on the market exceed in number all the 
other productions of agricultural plant breeding. The success of many of 
these new varieties is, however, but short-lived, relatively few of them 
being of any real worth; there are, nevertheless, stfifficient of the latter to 
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supply the demand. The German potato-breeder has certainly done 
great service to agriculture; by his exertiots the old varieties, which 
had deteriorated in productiveness and general hardiness have been 
superseded by new kinds which in many cases have proved of the greatest 
agricultural importance. This success has, almost without exception, been 
the result of crossing, and it is only quite recently that new varieties have 
been created by selecting the modified forms arising amongst old vari¬ 
eties, as in the method adopted by Iyochow at Petkus. Whether the 
satisfactory result of this practice is due to an unusual prevalence of 
bud-variatior, or is to be attributed to other causes, cannot at present 
be determined. 

Very satisfactory results have also been obtained in breeding 
Legummosae; new and excellent varieties of peas and beans especially 
have been produced, occasionally by hybridization but more often by the 
use of mutants. Attention has also been paid now and again to the 
improvement and creation of new varieties of other members of the 
order, e. g. lupins. 

The selective improvement of forage plants (dovers and grasses) is 
still in its infancy, but the attempts, which have been made in this direction 
thorough the isolation of types are so promising that there is no doubt 
this work will soon be crowned with success, in spite of the technical 
difficulties which impede it. 

Little worth notice has been effected in the breeding of other 
agricultural plants; in not a few cases (French beans, carrots, 
cabbages, etc.) gardeners have sc long occupied themselves with their 
improvement that there is little cause for the agriculturist to concern 
himself with the matter. It should, however, be mentioned that the 
breding of vines has advanced from the theoretical to the practical stage. 

A good idea of the condition of plant breeding in Germany, in so far 
as the number of breeders is concerned, can be gathered from the review 
written by Dr. Hillmann at the request of the Deutsche Landwirtschafts- 
GeseUschaft (German Agricultural Society) and entitled “ Die deutsche 
Pflanzenzucht" (Works of the D. L- G., No. 168). According to this 
there were in 1910: 34 breeders of winter rye, 3 of spring rye, 61 of 
winter wheat, 23 of spring wheat, 5 of winter barley, 60 of spring barley, 
53 of oats, 23 of mangolds, 31 of sugar-beets, 17 of potatoes, 4 of cabbages, 
feeding carrots, etc., 8 of dovers and grasses and 28 of pulse. Al¬ 
though these figures can lay no daim to absolute accuracy, yet they give 
some idea of the extent of plant-breeding activity in German agricultural 
drdes, and reflect the relative importance of the different dasses of agri¬ 
cultural plants. 

We have already mentioned before reasons for the limited extent of 
selection carried on amongst clover and grasses, but a few breeders could 
soon supply the country’s needs as regards the improvement of many of these 
forage plants (e. g. grasses). 

If plant selection has readied its present eminence in Germany without 
State aid, the fact must not be overlooked that its success and far-reaching 
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utility are largely due to the effectual assistance of the Deutsche Landwirt- 
schafts-Gesellschafi. The service which the latter has done to plant- breeding 
in Germany is by no means lessened by the fact that later, other agricultural 
corporations, unions,and associations (Gesellsckuft zur Forderung Deufscher 
Pflanzenzucht, Bund der Landwirte , Landwirtschaftskammern) have worked 
on the same, or similar lines, for the first-named association took the lead 
in systematic and successful work in this field of labour. By its compara¬ 
tive field tests in all parts of Germany, the D. L. G. has, above all, contri¬ 
buted to elucidate the question of varieties, and to propagate the most 
valuable of these. Recently this branch of the work has been placed on a 
broader basis by the extension of the area for agricultural experiments 
through the intervention of the Chambers of Agriculture and by the estab¬ 
lishment of smaller testing stations, mostly under the direction of scientific 
institutes, where the new varieties may be submitted to a preliminary 
sorting before proceeding to the larger field trials. These field trials of 
the D. Iy. G. have, for a long time, been supplemented by the potato¬ 
growing experiments of the Deutschen Kartoffelkulturstation and the 
barley-growing experiments of the Vet sucks- «. Lehranstalt fUr Brauerei 
in Berlin. 

Competitions for plant-breeding farms and associations have already 
been held ten times by the D. L. G., and have done much to promote, encou¬ 
rage and explain the work of selection, while the publication of the judg¬ 
ments passed on the various competitors has helped to distribute dear 
ideas as to the value of the methods and operations practised by different 
breeders. These competitions, which became increasingly difficult to 
organise as the number of breeding establishments grew larger, have been 
suiperseded by the institution of the D. T. G. HochzuchtregisLr fur Pflan- 
zenzuchtungen (Plant-breeding Register of the D. 1 4 . G.), in which can be 
entered the products of systematic breeding obtained within the German 
Empire. By “ hochzucht " is meant the product of many years' systematic 
selection by one breeder or breeders' association. working according to a 
common plan, the pedigree and performance of which product is known 
from a plant register or from some other breeding document. 

Systematic selection consists in the selection of individuals, either 
per se or in connection with known crosses, and is based on the utilization 
of the continual variability of types. Every variety entered on theHoch- 
zucht-register must have a certain agricultural value based upon reliable 
variety trials. The entry is valid for 4 years, after which the variety must 
be reported and inspected in order to receive another certificate of eligi¬ 
bility. Being entered in the register entitles the variety to a patented label 
inscribed with “ Eingehagene D . L. G. Hochzucht ", which is a guarantee of 
its pedigree value. At present, the following are registered in the Hoch- 
zuchiregister: 6 varieties of rye, 9 of wheat, 7 of barley, 6 of oats, 2 of peas, 1 
of field beans, 4 of potatoes, 6 of mangolds and 2 of sugar-beets. 

All these regulations of the D. T. G. are made in the interests of the breed¬ 
ers or of the agriculturists, who obtain their seed from the former. The 
Inspection of Seed Production, established in 1897, is of the greatest use to 
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those fanners who use ordinary trade seed. This institution undertakes 
the examination of the condition of fields growirg seed for the market, 
and of the arrangements made for cleaning the seed, in order to determine 
whether the farm is capable of growing good seed, and especially whether 
the crops in the fields are pure-bred and of one single variety, as well as 
uniform ard free from cortagious diseases and dangerous weeds. The 
cleaning ard grading of the seed is therefore controlled by the purchaser, 
and recogrised seed offers the buyer every security with regard to such 
properties as cannot be distinguished by inspection : further, the pedigree, 
the number of resowings from the original seed, the freedom from cross- 
pollination, etc., are also urder control. This practice of inspection is in 
force now in the districts where there are chambers of agriculture orrimilar 
organizations ; it is carried out either by these bodies themselves or, 
more usually, by special associations. 

The character of the undertakings varies; their chief aim is to promote 
the production of seed of varieties suitable to the district and the adaptation 
of these varieties to local conditions ; the results obtained vary according 
to the manner in which the associations are managed ; they have been espe¬ 
cially successful where practical assistance has been obtained from scientific 
institutes or experts. As a model may be cited the organisation in Bavaria, 
where all seed-producing associations are in dose connection with the Kgl . 
Bairischen Saatzuchtanstalt at Weihenstephan ar.d are, so to speak, under 
its direction. A similar state of affairs occurs in Wurttemberg ard in Baden 
where there are also State institutes for plant breeding: the Kgl . Wurttem- 
bergische Saatzuchtanstalt atHohenhein and the Grossherzogl. Badensche Saat¬ 
zuchtanstalt at Hochburg, which encourage seed selection by their own work 
togetherwith the assistance of local organizatiors. In other parts of Germany, 
no institutes for the spedal purpose of plant breeding have yet been estab¬ 
lished. Here, almost without exception, the experimental and teaching 
institutes have included the selection of agricultural plants in their sphere 
of operations, thus taking the place of the State Institutes of Southern Ger¬ 
many. As the Agricultural Universities and Colleges instruct their students 
in plant breeding, both theoretical and practical, ar.d in some places, e. g. at 
Jena, by submitting them to a seed inspector's examination give them an 
opportunity of proving that they are conversant with the prindples of agric¬ 
ultural plant selection, the effect of such institutions upon the development 
of this industry is in no way to be despised. Moreover experience has proved 
that the decentralization of the work in this direction has great advantages. 
Certainly it is most desirable that some well-equipped experimental stations 
should be founded for the purpose of working out the principles of heredity, 
a dear understanding of which is of fundamental importance in practical 
plant breeding, for such problems can only be mastered by dint of system¬ 
atic investigations requiring much labour and time, although individual 
effort can add its quota to the general sum of knowledge. The GeseUschaft 
zur Forderung Deutschcr Pflmzenzucht , founded in 1908, exerts a consid¬ 
erable influence on the development of plant breeding. This society indudes 
amongst its members practical breeders and the exponents of the different 



BORGES : PRESENT STATE OF FORESTRY IN PORTUGAL 989 


sciences corrected with plant breeding. It has successfully extended 
agricultural plant selection by means of various expenments and forwarded 
the interests of the breeders. 

Thus a lively and increasing interest in the various brarches of plant 
selection is apparent in all agricultural circles in Germany, and the results 
of the breeders' work receive the keenest appreciation amongst farmers, 
who readily turn to account the discoveries made by the experts. 
As a result, agricultural returns have increased and become steadier; but 
it is impossible to demonstrate this fact by statistics, as atltural methodr 
have also contributed to the result. The more the success of plant selec¬ 
tion can be made known to the peasant agriculturists, the greater will be 
its beneficial effect upon agriculture in Germany. 


Present State of Forestry in Portugal 

by 

J. F. Borges, 

Chief of the Forest Bureau at the General Division of Agriculture , Lisbon. 


Forest Legislation . — The law of December 24, 1901, and its 
Regulations of December 24,1903, mark an important step in the progress 
of forestry in Portugal, in virtue of the following measures: 

Establishment of the principle that the receipts from the State forest 
are to form a special fund devoted exclusively to the cultivation, and 
working of the same forests and to reafforestation, leaving the State topay 
the staff of the forest service. 

Placing under the control of the forest service all the forests belonging 
to the communes, parishes and public establishments, as well as all the un¬ 
cultivated lands which cannot be economically cultivated and the reaf¬ 
forestation of which is recognized to be of public utility. 

Obliging all landowners who possess lands and forests within the af¬ 
forestation area declared co be of public utility, to submit to the control 
of the forest service under penalty of expropriation. 

Permission granted to landowners whose properties are not included 



990 


BORGES 


in the reafforestation areas to submit partially to the forest service or only 
to the forest police service (i). 

Institution of a bureau for the management of forests ard for research 
a 3d experimentation in forestry. 

The above law is followed up by the law of May 23,1911, which fixes 
at 150 reis (about 7 % d) per ton, the tax on the exportation of props for 
mines, and provides that 70 per cent, of the yield of this tax be allotted to 
the special fund of the Forestand Waters Department, at the same time 
obliging the latter to grant yearly prizes to those teachers of piimary 
schools who have distinguished themselves in the teaching of forestry or 
in organizing school or mutual forest associations. 

Lastly, the recent organisation of the agricultural service of August 
17, 1912, is to be mentioned. It divides the courtry iatc agricultural dis¬ 
tricts and forest belts and creates in each district an agricultural station 
entrusted with the study of the local agricultural contidions, the establish¬ 
ment of experiment fields and of alpine gardens and the spread of instruc¬ 
tion by object lesson?. In each of these stations the agents of the Forestand 
Waters Service play an important part. 

Direct action of the State — The provisions of the law of 1901 have had 
an immediate effect upon the forest services of the State. The Department 
of Forests and Waters, on the strength of a guaranteed fixed annual budget, 
independent of parliamentary votes, has been able, since 1903, after 
deduction of the expenses required for the cultivation and exploitation of the 
State forests, to devote its revenues to the reafforestation of the dunes and 
mountains, as well as to the improvement of waste lands and moors which 
the communes, through want of funds, cannot reafforest. 

The result has been the yearly reafforestation by the State of nearly 
1750 acres of waste lands situated on the mountains ard on the shifting 


(1) The law establishes the obligatory control by the forest service and the optional 
submission to the same. The control is obligatory for the State forests, for those of 
public bodies and erven for those of private owners when they are situated within the 
areas of afforestation declared to be of public utility. It is optional for all private forests 
not situated in the above areas. 

The control of the forest service is complete for the State forests, and partial for 
those belonging to communes and parishes and for private properties included in re¬ 
afforestation areas 

It is either partial or a simple forest police service for those estates which the 
owners voluntarily submit to forest control. 

The two first, total and partial, differ from each other in the object aimed at by the 
systems of management, which are always submitted to the approval of the State. 

The simple forest police control is less strict; it barely obliges the owner to preserve 
his forests and to reafforest his uncultivated land in a generally sufficiently long period, 
without determining the extent to be reafforested every year. 

The advantages offered by the State to private owners submitting to partial control 
are naturally greater than those offered to the owners who submit only to the simple 
forest police control. (Avthoris note). 
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sands of the coast, since the mission of the State is generally to undertake 
the most onerous work. 

This constant average will increase from the year 1913, thanks to the 
supplement of revenue which the export duty on mine props will yield to 
the Department of Forests and Waters. Nevertheless it must not be forgot¬ 
ten that the yearly increase of the area of the forest domain entails greater 
outlay for planting and surveillance, and consequently the increase of the 
extent benefited cannot be strictly proportional to the increase of revenue. 

The institution of a Bureau tor forest management, research and ex¬ 
perimentation, allowing of greater uniformity in these studies, marks a 
great progress from the point of view of scientific lesearch and of the exploi¬ 
tation of State forests .The results of these investigations ard observa¬ 
tions are always slow in the matter of forestry; still, it is confidently be¬ 
lieved that in one of the next forestry congresses Portugal will be able 
to present important studies on the maritime pine, its growth and condi¬ 
tions of cultivation and on the acclimatisation of exotic trees, following 
the instructions adopted by the International Union of Forest Research. 

Indirect action of the State. — The indirect action of the State, which 
is an immediate consequence of the existing laws, takes the following forms* 
Supply of ornamental trees to municipalities for avenues and public parks 
and squares,ard of forest trees to communes and landowners whose estate*, 
are under partial forest control and who may avail themselves of the ser¬ 
vices of forest officials for reafforestation ard exploitation work. Landow¬ 
ners whose lands or woods are not comprized in the leafforestation 
area are allowed to submit them to the partial forest control or to the 
forest police service on presentation of the plans of their holdings, which 
plans may be made, at their request, by the forest officials. Landowners 
have besides the right of reserving their shooting and fishing rights and of 
keeping at their own expense duly sworn forest-guards appointed by the 
State, without being obliged to prosecute evil-doers, which is done by the 
State; reafforested lands are exempted from the payment of taxes for twenty 
years, and rewards are given to teachers of primary schools whoin the course 
of the year, have deserved well of the forests of the country. 

Action of the Communes and of public institutions .— Not much can be ex¬ 
pected from the direct action of the communes, all of which are more or 
less short of financial resources with which to meet the expense of reaffores¬ 
tation. In general, and with but few exceptions, most of their landed pro¬ 
perty, which may be estimated at about five million acres, is neither cul¬ 
tivated nor wooded, notwithstanding the fact that from the very first years 
of the existence of the kingdom of Portugal, Royal Orders were incessantly 
issued with the object of preserving the forests and ensuring reaffores¬ 
tation of waste lands. Nothing has been able to prevent deforestation, 
due to the woodman's axe, excessive grating and the forest fines caused 
by shepherds. 

Only a very few* communes or public bodies have been in a position 
since 1904 to include in their budgets the sums required for reafforestation. 
On the other hand the number of communes which every year requests 
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the State to undertake the work is constantly increasing. This has been 
provided for by the law which admits the following arrangements being 
made: 

As soon as the submission of communal lands or forests to forest con¬ 
trol has been approved by decree, as well as the plan of reafforestation or 
of management, the municipalities must declare within 30 days from the 
publication of the decrees in the Official Gazette which process of reafforesta¬ 
tion they prefer and which may be one of the following: 

1. Reafforestation and management carried out by the Forest Service 
at the expense of the State, the municipalities having the right to a part of 
the net returns. 

2. Reafforestation and management carried out at the expense of the 
municipalities which alone enjoy the returns. 

3. Reafforestation and management carried out jointly by the State 
and by the municipality. 

W ithout entering into detai Is, it will be sufficient to say that for the adop¬ 
tion of the first process it is indispensable that the municipalities prove that 
they do not dispose of the funds required to meet the cost of reafforestation; 
itx this case the division of the net returr s between the State and the muni¬ 
cipality is made proportionally to the value of the communal land before 
its improvement and to the outlay of the State for reafforestation, the 
salaries of the officials not included. 

Private enterprise . — The above-mentioned law has been generally 
well received by the owners of woods and of lands to be reafforested. Gf 
all the advantages offered by the law, and which have been enumerated 
above urder the heading “ Indirect action of the State ”, those which have 
been most welcome are the right of shooting over the property and the 
protection against poachers and other marauders, for owing to want of 
means, the municipalities have never established a properly organized 
rural police, which in fact it may be said does not exist in the country. 

Statistics show that since 1904 (the Regulation of the law of 1901 was 
not approved until December 24,1903) the acreage of holdings submitted 
to forest control is already considerable : that the communal and private 
property submitted to partial forest control is 74550 acres, and the private 
property submitted to forest poEce control is 259 000 acres. 

The enormous difference between the acreage of private property 
submitted to partial forest control and that submitted to the simple police 
control shows that the legislators, well knowing the aversion that landowners 
entertain against contributing a yearly fixed sum for the purpose of carrying 
out plans of reafforestation or management, both duly approved by decree, 
have wished to lead them to engage themselves voluntarily, in consideration 
of certain advantages, to the conservation of their woodlands and to the reaf¬ 
forestation of their waste lands within a period of time fixedsomewhat ad Mb. 
As this is only allowed in the optional forest control, the results show that 
the legislators were right, in as muchas they remembered that he who 
wants everything ends by getting nothing. 
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Progress of forestry — We must not confir e ourselves only to the study 
of the yearly increase of the forest domain of the State and of the communal 
or private properties under forest control, in order to ascertain—in default 
of other statistical data — to what extent the wooded area of the country 
increases. There is also an indirect way and a very important one, namely 
that of the trade in the seeds of maritime pire, the applications for which 
addressed to the Department of Forests and Waters increase yearly in im¬ 
portance, while traders, in view of the greater demand for this seed, have 
doubled their prices. 

Having no other trustworthy data beyond those which can be drawn 
from the applications addressed to the State, we can state that the latter 
has supplied this year enough seed to reafforest about 7400 acres of waste 
land, coe sidering that with few ecceptiors the regeneration of maritime 
jane forests takes place raturally ever after dean felling. 

Besides this important fact, it is also a matter of rejoicing that this year, 
on March 9, Arbor Day has been celebrated wither thusiasm by the municip¬ 
alities and the teachers of primary schools, who, in the villages, have most 
contributed to its success. Lastly, especial mention must by made of the 
Association of the Lovers of Tiees, which owing to the great rumber 
of its members is destined to play a great part in the forest policy of the 
country, as has been the case with similar assodations in other countries. 

Causes of reafforestation . — It would be a mistake to attribute all the 
merit of the movement which has set in iu favour of reafforestation to the 
better comprehension of its utility, to the propaganda which has been car¬ 
ried on in its favour and to the action of the State. It is necessary also to 
seek the economic causes which have been at work. They are the enhanced 
value of forest products, the increased mileage of our railways and roads, 
the greater demands of trade and of the industries : the greater value of 
cork, the exportation of mine props to England, the spread throughout 
the country of the resin industry. These are the principal factors which 
have increased the value of the maritime pine forests ai'd have attracted to 
them the attention of capitalists. 

This forest tree is always the one preferred. It is very robust, not 
exacting in its cultivation, soil or aspect, thriving up to 2700 feet and reach¬ 
ing up to 4000 feet;itis of great value awirg to the facility with which all its 
products can be disposed of. Such is not yet the case with Eucalyptus, the 
exotic tree most widely spread in Portugal: of rapid growth, attaining enor¬ 
mous dimensions while still very young, thriving equally well in almost every 
Sind of soil, still the various industries hesitate to use it because its wood 
warps and cracks in drying and consequently it does not sell easily. Acacia 
melanoxylon , on the contrary, though more exacting as to soil and aspect 
and less widely spread, develops also very rapidly and is very much appre¬ 
ciated for carpenter's work. Both these foreign trees shoot freely from 
the stool. 

Forest wealth of the country . — The following forest species constitute 
the stands, which cover 19 per cent, of the total area of the country. 
They occupy the following acreage: 
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Marittime pine and umbrella pine, 

the former prevailing. 

Evergreen oak. 

Cork oak. 

Chestnut. 

Pedunculate oak, Pyrenean oak and 
Portugal oak.. 


i 909 663 acres 
898 833 >’ 

817081 
210 345 > 

169150 . 

4 005 072 acres 


Geographical distribution of the forest trees .— The valley of the Tagus, 
which roughly divides the country into two large agricultural regions, 
separates also the principal forest belts. 

To the south of this river the vast region of the plains extends, in 
which the rains are less abundaat and the climate warmer. That is the home 
of the oaks with evergreen foliage, which are met with on both banks of the 
river. 

To the north is the mountainous region ; its climate is not so dry, the 
rains being more abundant. In it maritime pine prevails, its area extending 
also on the left bank of the river, following its course as far as its mouth 
where it descerds somewhat towards the south along the shores of the Atlan¬ 
tic. This region is also the habitat of chestnuts and of deciduous oaks. These 
also descend towards the south, but on the opposite side of the country 
along the Spanish frontier oa the more broken ground and at the greatest 
altitude. 

Methods of forestry. — Prom the cultural point of view there is nothing 
of great interest to be said. Green manuring and chemical fertilizers, which 
are already so extensively used in farming, have only been tried as experi¬ 
ments by the Porest Service. 

The forests of maritime pine are cultivated as follows : 

In the north, where property is much divided and agriculture intensive, 
and where the fanners use reeds as manure, the method of selection felling is 
the one that answers best to the requirements of the district. In the centre 
where the stands are derser, thinnings which are fairly well conducted are 
followed by clean felling in private forests when the trees are between 40 
and 80 years old. In the neighbourhood of Lisbon ard of the other large 
centres of population, selection felling is again met within conjunction with 
pruning. The high prices that the branches provided with their needles 
fetch for baking purposes, are the cause of the choice of this method, which 
ensures owners a high fixed annual revenue. 

Porests submitted to this system are generally divided into 4, 5 or 
at most 6 fellings, all of the same extent, of which one is worked every year, 
leaving the tops of the trees with barely 4 or 5 whorls. 

When the trees are pruned, which is the chief object, selection lopping 
is practised, leaving aside those trees capable of producing building timber 
or those which are over shaded and fit only for fire wood, which commands 
ahighpriee. The cover is thus kept fairly clear, so as to allow of spontaneous 
regeneration and of the free development of young branches. 
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The State forests properly managed, in view of their greater yield, 
are submitted to a rotation of 80 to 90 years. 

The evergreen oak which elsewhere is mixed with cork oak, forms great 
stands, the wood and bark of which are not utilized. Its fruit supports 
numerous herds of swine which feed upon the acorns under its cover. It is 
calculated that 19 bushels of acorns of the evergreen oak art sufficient to 
fatten a pig, whilst it requires nearly 23 of cork oak acorns. The fattening 
of pigs is undoubtedly one of the principal resources of the country to the 
south of the Tagus. 

The cork oak, the bark of whichforms one of the mostimportant branches 
of the export trade, is stripped of its cork every 9 to xo years in the plains, 
and every 11 to 12 years on the mountain slopes. 

These two oaks, the source of so much wealth and which are only 
fully exploited when they are sickly, are carefully tended and subjected 
to generally well-conducted pruning, which yields fire wood to the whole 
region of the south of Portugal where the growing of wheat prevails. Their 
reproduction is not obtained by replanting or by artificial sowing,; it is left 
to nature and only protected by man. 

Deciduous oaks are seldom seen as high forest, but mostly as coppice, 
and it is only mixed with other forest tree's or standing isolated that some 
old oaks are to be met with. The coppices axe cut at 10 to 12 years for tan 
bark and for charcoal. 

Chestnuts are grown as coppice with a rotation of from 25 to 30 years. 
They produce wood for carpenter's work and highly esteemed staves ; the 
chestnut shoots which are cut when the coppices are cleared furnish hoops 
for casks and strips for basket work, while the nuts are used as food for the 
people and for fattening pigs. Nevertheless chestnuts tend to disappear 
in Portugal, as in the rest of the Mediterranean countries. 

During the last five or six years the Bureau of Forest Research has 
undertaken the study of the different methods of controlling the disease 
which destroys chestnut trees without apparent cause, and which it was 
believed at first would not have attacked woods situated at high altitudes. 

Exotic plants. — A mild climate favoured by the neighbourhood of 
the Atlantic, favours the acclimatisation of trees of the two hemispheres. 

In our parks under cover of the trees of the North of Europe and of 
America, under pines and Mexican araucarias, by the side of which the exu¬ 
berant vegetation of eucalypti and Acacia melanoxylon may be admired, the 
tree ferns of the tropics and the palms of Africa are met with. 

The Forest Department has been able to draw largely from abroad 
the plants required for reafforesting the highest summits of its mountain 
chains. 

Silver fix, Abies Pinsapo , larch, Scotch pine, Corsican pine and 
birch will form the future woods at heights above 3300 feet which is the 
upper limit of the maritime pine, which however can be used as a fore¬ 
runner up to 4000 ft. The pedunculate oak, the Pyrenean oak and the 
chestnut do not usually pass this limit in good corditions of growth. 
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Besides these forest trees the following might be mentioned as reprodu¬ 
cing naturally in Portugal: Sequoia sempervirens, Douglas fir, Cupressus 
glauca , cedar of Lebanon, deodar, Atlas cedar, and the tan acacias (A. mol - 
lissima, A . pycnaniha, A . decurrens). 

Acclimatization of exotic plants . — The acclimatization of many exotic 
plants presents no difficulty in Portugal, as may be seen from the avenues of 
Lisbon ir which Cords faponica , Sophora japonica, Ailanthus, lime, mulberry 
and Indian lilac thrive. The public parks and gardens, as well as the 
national arboreta of Bussaco and Pena, are rich in specimens of trees of 
all climates. 

Work of reafforestation to be carried out . — As has already been stated 
the area occupied by forests in Portugal corresponds to 10 per cent, of the 
total area of the coon try, taking into account the 1715 914 acres covered 
by evergreen oaks. 

But if it is remembered that the stands of evergreen and cork oak are 
not utilized for their production of wood, that the woods composed of other 
kinds of trees but rarely clothe the high plateaus and the tops of the moun¬ 
tains, an easy explanation will be found of the bareness of the latter and 
of the great importation of building timber. 

The result is that without any doubt the area to be reafforested by 
the State, including the 89 000 acres of shifting sand-dunes, may be set 
down at about two and half million acres, unless private initiative steps in 
with its assistance. The accomplishment of this task, however, owing to 
limited resources of the budget and to the hostility of the inhabitants of 
the mountains, is still far off. 

As for the final and economic success of the undertaking, the work 
that has already been done does not leave any room for doubt. 

The thousands of acres of shifting dunes that have been fixed, the fine 
stands of pines and of native oak which clothe the slopes of the reafforested 
mountains, and those of exotic trees which already crown the highest sum¬ 
mits, are a convincing proof. 

Importation and exportation of forest produce. — A comparison be¬ 
tween the returns for 1870 and 1910 shows dearly the progress achieved 
by forestry in Portugal during this period. 


Importation 

1870 

1910 

— 

£ 

£ 

Heads, staves and hoops, .. 

... 765^4 

168 389 

Building and carpenters’ timber . , . 

• • • 57863 

185953 

Cork. 

• ■ - 353 

1106 

Various products. 

... — 

5578 


134 74 ° 

361026 

Exportation 

1870 

1910 

— 

£ 

£ 

Building timber. 

■ - 3 * 357 

206 662 

Cork. 

. . . 143901 

99 * 319 

Various products. 

. . . 12 291 

34000 


188 549 

1 233 001 
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If the table of imports shows the progress of our forestry in 40 years, 
it shows also from a forestal point of view that we are short of oak wood, 
as well as of those woods required for carpenter's work and for the building 
of expensive houses. 

On the other hand the table of exportations shows the development 
recertly attained by the cultivation of maritime pit e, which is exported 
principally to England, and of cork coak, which makes up, by itself, one of 
the chief branches of our forest wealth. 

From the above, the cor elusion to be drawn is that reafforestation has 
made considerable progress in Portugal since 1870, thanks to the increased 
value of forest produce aud to the general economic development of the 
country. 

But if at present a good many waste lands are yearly put under forest 
culture, it is no less true that an extensive field still remains open to the 
activity of the foresters of the furure. 


Farm Management in the United States at the Present Time: 
the Actual Scope of its Work, and Recent Development therein 

by 

W. J. Spiixman, 

Office of Farm Management , Bureau of Plant Industry 
U> S. Department of Agriculture , Wa>htneton. 

As developed in the agricultural colleges aud the national department 
of agriculture iu the United States, farm management is that branch of 
agricultural science which deals with the business problems connected 
with farming. It is, in reality, a branch of applied economics. It may be 
logically divided into the following subdivisions : 

I. A comparison of farming with other businesses as a means of earn¬ 
ing a livelihood, including the advantages and disadvantages of the farm 
as a place of living compared with the city, 

а. Preparation and training required for success in farming. 

3. The method of securing a footing on the land. 

4. The selection of the region in which to engage in the business of 
farming. This phase of the subject deals with the relation of geograhpy 
to agriculture, and includes a review of soil,climatic, economic, and ethno¬ 
logical conditions in the various farming regions. 

5. Principles involved in choosing the individual farm within the 
region selected. 

б. The selection of the enterprises (crops, live stock, etc.) which are 
to constitute the baas of the farm business. This involves a study of 
the geographic and economic relations of all the different agricultural 
enterprises. 
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7. Farm organization. This brarch of the subject deals with the 
principles involved in fitting together suitable enterprises in srch a way as 
to give the most desirable distribution of labor throughout the season, to 
secure minimum expense in equipment and management, to secure the 
maximum use of equipment and to provide employmei t for the capital 
available. 

8. The character, quality, and cost of equipme: t required for the 
proper conduct of the orgai ized farm. 

9. The capital required and its distribution between the factors of 
production on the farm. This branch of the subject also deals with the 
cost of production on the farm ard the profits to be obtained from various 
farm enteprises. 

10. Farm operation. The subjects which are dealt with in this 
branch of farm management are systems of operation, such as operation 
by the proprietor and his family, operation by hired labor, managerial 
operation by tenants, either cash or share. Each of these systems of opera¬ 
tion is dealt with from the standpoint of its advantges and disadvantages 
as a means of conducting a business. Another phase of farm operation 
which is an important subject in farm management is the character of the 
lease contract between landlord and tenant when the farm is operated on 
a tenant system. The principal phase of this subject, from the stand¬ 
point of farm management, is the division of the profits of the farm between 
labor and capital. The study of farm operation also includes the sub¬ 
ject of farm records and accounts; the management of farm labour; the care 
and keep of equipment; the principles of marketing, etc. 

Teaching Farm Management — Of the forty-eight State agricultural 
colleges in the United States, thirty-eight are now teaehirg the subject of 
farm management, and one other states, in reply to a circular letter, that 
the teaching of Ibis subject will begin next year. Thirty-six of these 
institutions report a total of 2575 pupils in their faimmar.agemert classes. 
One other states that the subject is taught to all seniors, ard another 
states that it is taught to all students in the institution* 

When it is considered that the teaching of farm management as a 
separate branch of agricultural science is comparatively new in. Ibis country, 
there being only two institution sin which classes were held in this subject 
six years ago, it is seen that farm management is rapidly making its way 
into the agricultural schools of the country. We have have had no satis¬ 
factory English textbooks heretofore. Ore good textbook has just 
recently become available, and another will probably be available before 
the beginning of the next school year. With these aids the subject will 
doubtless be introduced into all the agricultural schools of the country in 
the near future. 

Farm Management Investigations . The United States Department of 
Agriculture is mainly an investigating institution. There is also in each 
of the forty-eight States of this country a State agricultural experiment 
station supported partly by funds from the national government and partly 
by State appropriations, The first of these institutions to begin strictly 
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farm management investigations was the agricultural experiment station 
of Minnesota* These investigations began about a dozen years ago. Shortly 
after that the Office of Farm Management was organized in the Bureau 
of Plant Industry of the United States Departmer t of Agriculture. Exten - 
sive investigations on the subjects outlined in the first section of this paper 
were begun ia this rew office. Since its organization investigation of farm 
management subjects has become quite general at the State experiment 
stations. 

Following is a list of the more important subjects of investigation re¬ 
lating to farm management reported by the various State experiment sta¬ 
tions : supervision of farms; records of labor and financial transactions on 
farms ; farm maragement surveys (see below); cost of operation ; cost of 
producing com and wheat; investigation of capital and equipment on 
home farms of students ; the economics of dairy farming; farm home ma¬ 
nagement ; the economics of stock management; economic surveys of a 
State; price paid fanners for produce and paid by consumers in various 
towns in a State; influence of a bsen tee landlord upon crop rotations, methods 
of managment, and types of farming; management of surplus farm help 
in winter; use of farm teams to best advantage; systems of accounting; 
distribution of labor on various crops ; comparative cost of production 
under humid conditions and under dry farming conditions; most profitable 
rotation systems adapted to different sectiors ; relation of type of farming 
to profit; economic study of the retail milk business ; cost of producing 
maple sugar and maple syrup; marketing of farm products; marketing of 
cheese; land tenure; history of agricultural production ; proper amourt 
of farming on a given area of laud. 

The nature of most of the above investigations is sufficiently indi¬ 
cated in their titles. The farm management surveys, which are becoming 
one of the most important phases of farm management investigations in 
this country, need some elucidation. In this work groups of not less than 
six hundred farms are studied in sufficiert detail to detexmdre the labor 
income of the farmer. In these studies the gross income and the total 
expense of each farm are determined. The labour income is then calcu¬ 
lated by deducting from the net income of the farm interest on the capital 
invested ard the value of unpaid labor performed by the members of the 
farmer's family. What is left is considered to be the labor income of 
the farmer himself. 

One result of these studies has been to indicate that on an average the 
income of the farmer is sufficient to maintain the farm and its equipment, 
pay interest on the investment, and ordinary wages to the farmer. It is 
thus seen that farming compares favourably with other industries ; n which 
there is free competition and in which production is limited only by demand. 

It has been found that generally speaking the size of the farm is a very 
important element in profit. With many exceptions it has been found to 
he a general rule that the larger the farm the larger the labor income. In 
those sections of the country where the average farm is large and where 
the farmer uses large teams and large machinery, the labor income rise* 
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considerably a bove the average. On the other hand, in those sections where 
the farms are small and where the farmer uses small teams and implements, 
the average labor income is below the average for the country. It would 
be interesting to know whether these conditions hold in other countries 
than the United States. 


Work of the Observatory of Phytopathology in Turin 

by 

Pl.it FlERO VOGIfINO, 

Director of *te Observatory 


With, the object of enabling Piedmontese farmers to know the diseases 
that attack cultivated plants and the means of controlling them, the Presi¬ 
dent of the Agricultural Association of Turin took the initiative of an Asso¬ 
ciation for the institution of a district phytopathological observatory. The 
Ministry of Agriculture, the Savings Bank, the Municipality, the Charita¬ 
ble Foundation of St. Paul, and afterwards the Chamber of Commerce 
of Turin, answered the invitation. At a meeting of the representatives 
of the above bodies a Statute and Regulations were discussed and 
approved. In December 1908 the Council of Administration of the 
it ew Institution met tirder the presidency of Count Rebaude^go. The 
Observatory began to work regularly or January 1, 1909 under the name 
of “ Osservatorio Consorziale di Fitopatologia ” and with the aim of exert¬ 
ing a strict surveillance on the plants cultivated in the district, with the 
objects of: I, informing the public every month of the appearance of harm¬ 
ful parasites and other dargers to plants, at the same time forwarding 
a list of them to the Ministry; 2 studying the causes of the diseases and 
pointing out in due time the best means of control; 3. spreading among 
farmers, by means of meetings, discussions and practical lessors, to be held 
10 several localities, practical notions on plant diseases and their control; 
4. instituting, with the farmers, experiment fields for the control of the more 
widely-spread plant diseases; 5. watching over, in respect to diseases and if 
requested by the Municipality, the public gardens and avenues of the 
city of Turin and applying, where advisable, the proper means of control; 
6. examining suspicious mushrooms if requested to do so by the Bureau of 
Hygiene; % giving verbal or written consultations to farmers of the dis¬ 
trict and paying visits to the various localities ; 8. attending to the insti¬ 
tution of a special Museum of vegetable Pathology; 9, presenting in the 
first quarter of each year a comprehensive report on all the work done and 
the progress of the observatory during the preceding calendar year. 

The institution was hailed with enthusiasm, but before the full utility 
of the Observatory could be established it was necessary to allow a certain 
period of time to elapse : 
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The constant requests for visits, the abundance of material sent or brought 
for examination, the numerous consultations, and the frequent visits to 
the Museum, show the lively interest that farmers take in the institution 
and that they recognise the advantages they can reap from it. The Obser¬ 
vatory has marked in Italy a considerable progress in the control against 
parasites. The real utility lies in the touch between the fanners and the 
pathologist, so that when the natural mistrust has worn off the tiller of 
the soil gains confidence in the man who gives him exact notions on the 
causes of the diseases which attack plants, and on the means of controlling 
*hpm The farmer knows that there is an institution directly responsible 
for the prevention of the spreading of plant diseases. 

In every commune of the province of Turin, the Observatory has two, 
four or six local observers, who are selected from among the most willing 
fanners, under the guidance of a head local observer. They can easily 
point out the various diseases and communicate to their neighbours the 
practical advice sent out by the Observatory. In order to facilitate 
sending away specimens, in every commune there is a depot of special tin 
boxes. 

Thus the local observers, who are upwards of 500, report carefully 
even the slightest signs of disease in plants, and forward abundant material; 
thanks to their assistance the Observatory was able to discover the causes 
of much mischief in the province of Turin and in several other parts of Pied¬ 
mont. In the Bulletins, which are published monthly, and in which lists, 
are drawn up of the various plant troubles reported together with the prac¬ 
tical advice tendered, account is given of the following work: 1511 exami¬ 
nations of plants, 816 visits, 88 meetings, and a correspondence numbering 
2405 letters, in 1910; in 1911 the examinations were 1537, the meetings 
92; 850 farms were visited and 3083 letters written; in 1912: 1752 exami¬ 
nations, 973 visits, 85 meetings and 3220 letters. 

There is a constant increase in the number of visitors to the Museum, in 
which a great number of specimens of the diseased plants that have already 
been investigated, and of the parasites which affect them are collected, and 
it is encouraging to see that the practical farmer examines with attention 
the various specimens which show the development of the parasitic plant 
pests and how he understands the necessity of certain methods of control. 

The development of some fungi and insects hitherto imperfectly known 
has been followed not only by means of the specimens collected at dif¬ 
ferent times and in several places, but also by microscopic examinations 
and by special laboratory cultures. 

The Observatory, considering that its chief objects in view are investi¬ 
gations on the diseases of plants and their remedies and the practical ap¬ 
plication of the same, has conducted numerous experiments with various 
substances against the most injurious parasites, endeavouring always to 
render the treatment as simple as possible, considering the scarcity and high 
price of labour. Of the many specifics sent to the Observatory for recom¬ 
mendation, only those of which the composition was declared were taken 
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into consideration, and handed over to expert farmers to be tested under 
the surveillance of the Observatory. 

In order to popularize the use of remedies and cures the effect of which 
is certain against some widely spread diseases, every year comnmnal competi¬ 
tions are held and special prizes are awarded by the Observatory, the Mir i- 
stry of Agriculture, the Royal Academy of Agriculture of T^rin, the Turin 
Agricultural Association (Comizio) and other bodies. 

A brief sketch is here given of the principal scientific results obtained 
by the study of several fur gus forms. In 1904 the following were specially 
observed: The presence of Taphrina bullata Bel, with organs of fructifi¬ 
cation on pears; the prolonged presence of large conidia oiPhyttactinia cory- 
lea and the formation of epipectic hyphae of the perithecia ; the develop¬ 
ment as a true parasite of Phyllosticta maculijormis , equal and even su¬ 
perior to that of the Cylindrosporium castanicolum form; a very remarkable 
development in lergthin the branches of hornbeam affected by Melampsora 
Carpini (Nees) Fuck.; the greater secretion and consequent formation 
of a greater number of cystids in the leaves of Celtis australis affected by 
Gyroceras Celtidis (Br.) M. et C., and abrormal development in the cellu¬ 
lar tissue of the branches ; three new species of fungi. The observations 
of 1905 embraced : The distirct parasitism of Stereum frustulosum and of 
Daedalea quercim on oak; the passage of Phyllosticta prtmicola in hvber- 
nating form, on to the branches of plums; the very disastrous infection 
of Gloeosporium Platani = Gl, nervisequum caused by excessive humidity ; 
the idertity of Pyricularia Oryzae , of P. parasitans and of Daoiylaria para - 
sitans with D. grisea ; the identity of Cercospora hypophylla with C. Rosae - 
alpinae; four species ard two 1 ew forms. 

In 1906 the following were observed: marked characters of Perono - 
spora shown by P. cubensis with extraordinary development of the my¬ 
celium, and presence of haustoria in the epidermal cells of the leaves of 
cucumbers, as well as oospores in the leaf-tissue; parasitism of some spe¬ 
cies of Pylyporus and of Collybia velutipes; resemblance between Phyllosticta 
Bolleana and P. Evonymi ; Sphaerella hedericola, ascophorous stage of 
Sepioria Sederae; S . Campamdae = S. Ttachelii; presence in Italy of 
Dothichiza populea Sace. and its parasitism on Poptdus canadensis ; refe- 
ience of Vermicularia iricheUa ard V. circinans to the genus Colletotrichum; 
Manama PotentiUae = Gloeosporium Fragariae; two new forms: Phyllosticta 
Ribis-rubri and Sepioria SoldaneUae var. pyrolaefolia. 

Notable are the results obtained in 1907, namely observations on: 
the marked parasitism of Pytkium on the roots of Centaurea , the formation 
of coridiophores with conidia about the collar of the infected plant and of 
numerous oospores in the dead tissues; the parasitism of Phragmonaevia 
laetissima; reference to Ascochyta horionwt of Phyllosticta hortorum, 
Phoma Solani , Ascochyta Lycopersici , A . socia t A . soianicola , A . Atropae, 
A . Alhekengi , A. pedemontana; Sepioria Leucanthemi parasite of cultivated 
species of Leucanthemum and Pyretkrum, with spores 100 to 130 {i in 
length and 4 to 5 jl wide, with 12 to 14 transverse septa ; seven new forms : 
Phyllosticta Balsaminae parasite of Bahamina, Pyrenochaeta Centaureae on 
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Centaurca candidissima, Septoria foetida on Datum Metel , S. longispora on 
Phlox Drummondi, S. Limmanthemi on Limnanthemtm nymphoides, S. 
Aderholdi or Centaurea candidissima, Colletotrichum ampdinum f. ramicola 
ou vire cares. 

From tlie study of fungus forms in 1908 it was observed that: Oidiirn 
farinosuin=Sphaerotheca pannosa; Gloeosporium Trifolii~G. caulivorum = 
Pseudopeziza Trifolii ; Ascochyta contubemalu, A . pucciniophila and Phyllos- 
ticta pucctniophila = Darluca Filum; preser ce of Cyiospora Celtidis, Colleto¬ 
trichum Gross ulariae, AUemaria Violae and Oidium quercinim in Italy; 
tworew forms of Bolrytis, viz f. Ocimi ard f. Punicae; foir new species :i 
Phomopsis populina, Ascochyta Pklogis, A. Eriobotryae ard Leptothyrium 
Paeoniae . 

In 1909, together with the parasites already noticed in the preceding 
years, some new forms were observed, namely: Peronospora Viciae widely 
spread in the mountains on the leaves of peas and of Orolus vernus ; Sclero - 
tinia Libertiana on cheivil; Oidium leucoconium on green ard dry peach 
branches and on almond fruits, and the perithecial form, Sphaerotheca 
pannosa , on rose and apple trees. Among new forms: Sclerotinui Ocymi 
or basil; the ascophorons form ( Cenangium populnewn) of Dothichiza po- 
pulea ; the probable reference of oak mildew with Oidium vcntricosum; 
Botryis parasitica var. Colckici , B. cinerea f. Dianthu 

In 1910 the following observations were the most important: Premia 
Laducae Reg. on Dimorpkotheca ; Sclerotinia Libertiana Fuck, on Scorzo- 
nera, Helianthus (sunflower, Jerusalem artichoke), Daucus Carota , Brassica 
(cabbage and cauliflower), Solanum ; the perithecial form of Sphaerotheca 
pannosa Eev. on peach twigs; Rosellinia radiciperda M. on apple trunks; 
Gibberella moricola (De Not.). Sacc. injurious to young mulberries; Gloeo - 
sporium fructigenum Berk, on pears; GL lagenarium (Pass) Sacc. on cu¬ 
cumbers ; Scolecotrichum melophthorum Prill et Del., very injurious to 
pumpkins ; and two new forms: Botrytis parasitica f. Armeriae and 
Ramularia Doronid Vogl. 

Important observations made in 1911: Lophodermium Pinastri[ Sch.) 
Chev. and L, laricinum Dtiby, on Scots pine and on larch; Necfriaditissima in 
a new form on apple trees; Gibberella Saubinetii (Mont.) Sacc. on wheat; Co- 
niothyrium Fuckelii Sacc. on pear trees; Ascochyta Cannabis (Speg.) Vogl.= 
PhyUostida Carmabis Speg., or hemp; A . Begoniae (FI. Tassi) Vogl. = 
Phoma Begoniae FI. Tap., on begonias; A pirina Peglior on pear trees; 
A . piricola Sacc. or white beam; Colletotrichum Lindemuthianum (Sacc, 
et Magn.) Br. et Cav. and Scolecotrichum ntelopkthortm Prill, et Del. ou 
yotiug haricot plants; Cladosporium Heliotropii Eriks, on heliotrope 
Macrosporiwn Solani Ell. et Mart, on tomatoes ; ard three new species : 
Sphaeronaefna parasiticum Vogl. on the leaves of Crataegus glabra ; Coniothy- 
rium opuntiae Vogl. ou brandies of the prickly pear, Ascochyta laricina 
Vogl. on the shoots of larch. In 1912 the following were observed: a bacteri- 
osis of Oleanders; the disastrous parasitism of Phytophthora Cadorum 
on the stems of Capsicum amuum; Pythium de Baryanum parasitical on 
the roots of beans; Sphaerelia Vulnerariaeon the leaves of AnthyiUs Vtdm- 
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raria; Rhizoctoina violacea on chards or sea-kale beets and on paisley; 
the extensive and disastrous infections of Ophiobolus graminis Sacc. on 
wheat; Cladosporium fulvum var. violaceum on tomato leaves; Ascochyta 
hortorum injurious to the egg-plant and to capsicum, and some new species. 

Among animal parasites the development of several species of Hypo - 
nomeuta and of Caypocapsa was followed and the means of control were 
taught. 

In almost all the mountain valleys the leaves of larches were injured by 
Coleophora laricella and in the plains the plane trees by Lithocolletis platani . 

In market gardens cabbage butterflies (Pieris) and cabbage moths 
(Mamestra) caused much mischief, Polya dysodea damaged lettuces and 
Acrolepia assedeUa leeks. 

Chi fruit trees some very injurious Coleopteia were observed, such as 
Otiorrhynchus, Anthonomus and Magialis ; on the Canada and Carolina 
poplars, especially in young trees and in nurseries, the leaves in spring were 
often found rolled up or damaged by Rhynchites and by Lina populi. The 
leaves of elm trees are often infested by Adimonia xanthomelecma. . On cere¬ 
als Zabnts gibbus and Agriotes lineatus were studied; in many gardens 
Lema lilii devoured the leaves of the lily. As for Hymenoptera, the damage 
done to apple, plum, pear aud currant by Hoplocampa fulvicornis , Nematus 
ribis, Calyroa limacina and Lyda pyri was observed. Croesus septentrionalis 
was found rather widespread on Canadian poplar. Several Dipteia injured 
vegetables: Phytomyza on carrots and colza, Aricia on beets and on 
spinach, Acidia heradei on celery. Among Hemiptera many species of 
Aphis and Lachnus have been observed and combatted on several vegeta¬ 
bles, on roses, Robinia and Sophora . Very widely spread and injurious 
are Hyalopterns pruni on peach and Schizoneura lanigera on apple. 

Chionaspis evonymi has now invaded almost all spindle trees; Mytilaspis 
pomorum tends to spread on the stems and branches of Canadian poplar 
notwithstanding the fact that some parasitic acari, Emisarcopies, Encyr- 
tus, Eremeus minimis , and several Hymenoptera, Habrolepis zettersfedii , 
ApheHnus mytilaspidis and Physcus sp. devour its eggs. 

Dias pis pentagona was also found to be very widely spread, occurring 
on a great variety of trees and herbaceous plants. 

Among acari, Tetramychus on vine, horse chestnut, haricots, etc., 
was found in many places causing drying up of the leaves. Phytoptus 
on fruit trees and Pentaleus major in market gardens, damaging beets, 
peas, pumpkins, etc., were also discovered. 

The scientific observation of the life history of animal and vegetable 
parasites led to the publication of the " Enemies of the Canadian Poplar " 
and the yearly publication (begun in 1904) “ The plant-parasites observed 
in the province of Turin and neighboutring districts ”, besides other notes 
and memoirs published by the staff of the Observatory. 

The problems connected with the diseases of plants, and especially their 
control, are very complex. 

It is not always possible to make use of the best remedies, owing 
sometimes to the difficulty of applying them, at others to their price being 
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higher than that of the produce of certain crops. The Observatory is inves¬ 
tigating some means of natural defence, such as growing resistant varieties, 
or the introduction of parasites which live at the expense of the injurious 
ones. 

Some good result has already been obtained, as is proved by the confi¬ 
dence shown by the farmers in the Observatory ; which will continue on its 
course supported by the knowledge that it is contributing to the welfare of 
the agriculture of Italy. 


Work of the Phytopathological Section 
of the Central Agricultural Experiment Station in Stockholm 

in 1912 

by 

Pro). Jakob Eriksson, 

Chief of the Section . 

I. Work on j>otato diseases .— In contrast to 1911, when potato disease 
(Phytophthora infestans) hardly showed itself in Sweden, the season of 1912 
seems to have been particularly favourable to the free development of tins 
fungus. In this year the disease began to appear earlier than usual. The 
first reported case was on the 9th of July from a place in Ostergotland. 
A week earlier, however, it had been noticed in a potato plot in a garden. 
In Scania, the disease was found nearMalmo on the 17th of the same month. 
As the disease had occurred at such an unusually early date, the attention 
of growers was drawn to the subject by a communication to the papers, 
stating the advisability of immediate spraying with Bordeaux mixture 
wherever possible. A leaflet on the subject was also got out at once, en¬ 
titled “ Bespritning med Bordeauxlosning 99 (1) (Leaflet No. 35, July 19x2). 
In this, instructions were given for preparing and applying the mixture. It 
was only during August that it seemed that the apprehensions of a year 
of serious disease had been exaggerated: in many places, such as about 
Stockholm, the potato haulm remained healthy well on into September. 
All the same, the apprehensions were in the end justified : when the crops 
were lifted, reports came in one after another from nearly all over the ter¬ 
ritory, including Scania, to the effect that the potato crops were much 
reduced by the disease. 

Spraying had been carried out in various parts of the country: in all 
cases the results were remarkably good, although the sprayings were made 
very late (the first not till after the appearance of the disease). 


(Ed) 


( 1 ) 11 Spraying with Bordeaux mixture *\ 
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In August a species of fungus, Hypochnus Solani Prill, et Del., hardly 
known before as harmful, appeared in several places, doing most damage at 
Tran&s (SmSland). The disease began on the lower parts of the stalks 
and appeared as a very dense whitish grey coating, reaching to I % or 2 
inches above the ground, and stopping at the point of insertion of the low¬ 
est leaf. This whitish coating consisted of a mycelium of blanched and 
septate hyphae. Below the soil this coating became darker, of a browdsh 
colour, and extended onto the stolons and roots, where it became still 
darker and more compact, here and there producing sclerotia. These scle- 
rotia, which were black, were found to belong to the species long known 
as Rhixoctonia Solani Kuhn. Daring the year, an article on this disease 
was published under the title of “ Filtsjuka & Potatis {Hypochnus Solani 
Prill, et Del.) ” (i). 

But the year 1912 will be recalled as a particularly serious ore for the 
future of potato-growing in Sweden in that it saw the discovery in the coun¬ 
try of the new and destructive disease known as “black scab” (Chryso- 
pUyctis endobiotica or Synchytrium Solani ), which has developed to an alarm¬ 
ing extent in Great Britain during the last ten years. It is also firmly es¬ 
tablished in Germany, where it seems irdired to spread. 

This disease was fourd on the 2nd of October, first in the garden of 
a house in the Stockholm archipelago (on the isterd Ljustero) and soon after 
on a farm in Sodemianlard (near the railway station of Jama); it also oc¬ 
curred or some land belonging to the Agricultural Labourers' Benevolent 
Society, and lastly in a garden ard neighbouring field about half a mile 
away from this land. Prom the in\estigatiou made, it appears that the 
centre of infection was the farm at Jarra. The disease had established, it¬ 
self in 1910 or 1911, having beer h trodiced in empty sacks sent by a 
salesman in Stockholm, who bought potatoes from this form as well as from 
Germany, to sell in Stockholm. The disease was introduced into the gar¬ 
den in the Stockholm archipelago by seed potatoes which had come 
irom the fann mentioned. The infected lard amounted to about 14 
acres, while the potatoes diseased comprised some 300 tons. 

As soon as the disease was discovered, the authorities were informed ; 
and a grant was asked for, first for the destruction of the diseased potatoes 
and for compensation to the growers under this head, and further for the 
disinfection of the soil in which the diseased crops had grown. For these 
two purposes the Swedish Government made an allocation of 4000 crowns 
(about £220). The diseased crops were destroyed as follows : the potatoes 
were thrown into a large trench opered for the purpose and petroleum 
was thrown over them ; the trench was then filled in. The diseased land 
was treated by watering with 1 per cent, formalin solution, at the rate of 
about 2 gallons per square yard. 

To present the disease being introduced into other places, a proposal 
was brought forward to prohibit all importation of potatoes; but the 
Government has yet to come to a decision on this matter. 


(Ed.). 


( 1 ) M Felt-disease '* of potatoes. 



PHYTOPATHOI^OGICAIy WORK AT THE STOCKHOLM STATION 100? 


2. Work on beet diseases. — Researches carried on for several years 
on beet diseases in Sweden led to the publication of an article on the sub¬ 
ject in 1912. This is entitled “ Svampsjukdcmar & svenska betodlingar ” 
(1); it deals with the followirg diseases: Uromyces Betae (Peis) Kiihn, 
Bacillus tabificans Del., Rhizoctonia violacea Tul., Phoma Betae Frank, 
Cercospora beticola Sacc., Sporidesmium putrefaciens Fuckel, and others. 

A short study on Rhizoctonia violacea on beets, as well as on carrots, 
tun ips and kohl-rabi, was published under the title “ Etudes sur la maladie 
produite par le Rhizoctore violace ” (2) (Revue generate de Botanique, Vol. 
25, p. 14). It has been found that the reddish fur which develops on the 
roots of these plants, at any rate that occurring on carrots, constitutes a 
sterile stage of a species of Hypochnus, which develops more fully on vari¬ 
ous other plants, e. g. duckweed (Stellaria media), Erysimum cheiranthoi - 
des , and sowthistle (Sonchus arvensis) ; all of these occur as arable weed* 
in the root-growing districts. The spore-bearing stage is named Hypochnus 
violaceus (Tul.) Eriks. This fungus therefore shows a sort of heteroecism. 

3. Work on the withering of flowers of fruit-trees. — A a account of the 
researches on this disease, also carried on for several years, was published in 
1912 uider the rifle “ Om blom- och grentorka (Moniha-torka) & v&ra frukt- 
trad " {3), as well as in Gennar urdei the title " Zur Kenntnis der durch 
M or ilia Pilze hervorgeruferen Bliithen ui d Zweigdurre uuserer Obstbau- 
me ” (Mycoiogische Centralblatt , Vol. 2, p. 65). In this work, a point men¬ 
tioned as of spetial importance for growers is to treat foi the stage of de¬ 
velopment conespondirg with the very first period of the fungus ; in this 
stage it forms little grey pustules on the fruit-spam and twigs, which may 
remain after the previous year's attack; the treatment should be carried 
out before the leaves open. These pustules contain the first generation 
of spores of the new year, and it is from them that the fruit and wood buds 
get infected soon after. It is of primary importar ce to get rid of these first 
centres of infection ; this can be done by an early cnttirg-out of all dead 
wood, or by spraying the whole tree with 2 per cent. Bordeaux before 
flowering. 

4. Observations on diseases of vegetables. — During 1912, a number of 
diseases occurred on horticultural plants of different sorts and were much 
discussed: many of them were new for Sweden. They were fungus diseases 
of cucumber, French beans, tomato, asparagus, rose, hyacirth, etc. 

Among the researches into these diseases, only those on cucumbers 
ard melons are so far ready for publication. A summary of these, under 
the title “ Svampsjukdomar & svenska gurkvaxtodlingar " (4) is in the 
press. The following furgi causing diseases are described : Cladosporium 
cucumerinum ED. et Aith,, Cercospora Melonis Cke., and Colletotrichum 
lagenarium (Pass.) EH. et Halst. 

(1) Fungus diseases of Swedish beet crops. (Ed.). 

( 2 ) Studies on the disease produced by Rhizoctonia xnolacea. See No. 426 , B. April 1913 . 

( 3 ) On the withering of blooms and twigs (if om’fca-wilhering) in our fruit tiees, f Ed.)* 

(4) The fungus diseases of Swedish cucumber crops, (Ed ). 
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As the results of many of these investigations point to the seed as the 
source of the disease, a leaflet was published entitled “ Tillvaratag fron 
fr&n friska kulturer l" (i) (Laaflet No. 36, Aug. 1912). 

5. Examination of samples of diseased plants received at the Institute. — In 
1912, 5x5 samples were sent in ; all were examined and reported on. 

6. Various work. — Besides those mentioned above, the following publi¬ 
cations appeared during 1912: “ Fungoid Diseases of Agricultural Plants” 
(London: Bailliere, Tindall and Cox, pp.XV -f 208.)— “Ueber Exosporium 
TJlmi n. sp. als Brreger von Zweigbrand an jungen Ulmenpflanzen ” (. Mycol . 
Centralblatt, Vol. I, p. 35). — “ Rostige Getreidekorner, und die Ueberwin- 
terung der Pilzspezies ” (( Centralbl . /. Baht., Abt. 2, Vol. 32, p. 453). — 
“ Krusbarsmjoldaggen i Sverige juni 1912 ” (2) (Svenska Dagbladet, 
July 8, 1912), and “ Krusbarsmjoldaggen under juli minad" (3) ( Svenska 
Dagbladet, Aug. 25, 1912). 

At the International Congress of Comparative Pathology held in Paris 
from the 17th to the 23rd of October, 1912 a report was printed entitled 
“ Que faire pour eviter les maladies propagees par les graines et les aTbres 
des pfepiniferistes ? ” (4). 


( 1 ) Save seed from healths* crops. (Ed.). 

(a) American gooseberry mildew in Sweden in Jane, 1912 . 

( 3 ) American gooseberry mildew in July. (Ed.), 

( 4 } What can be done to avoid the spreading of diseases by seed and trees from 
nurserymen ? (Ed ). 
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766 - Agriculture in Modern Greece. — mabesch, 0. r , in Ostmekhische Agrar 

Zeiiungf Year 4, No. 15, pp. 174-178. Vienna, April 12, 1913 

The total area of Greece is 15 978 750 acres; this consists of: 

Cultivated land . . 3 532 000 acres, or 22.10 per cent. 

Meadow and pasture ... 4 990 000 » » 31.22 » 

Forest. .... 2025500 » » 12.67 » 

Waste land. 5 431250 » » 34*01 » 

The high percentage of waste lard is explained by the circumstance 
that two-thirds of the area is either mountainous, and therefore only to 
a limited extent available for agriculture, or else too poor to be remunera¬ 
tive as arable land. Therefore other forms of cultivation are gradually gain¬ 
ing ground, such as olive groves, vineyards, vegetable gardens, etc., since 
the dry climate is suitable for deep-rooted plants (especially vines and 
tobacco), and because the extreme subdivision of the land, the deficiency 
in capital and credit, together with the low rate of wages, lead to the cultiva¬ 
tion of those plants which, though they require more labour, yet fetch a 
higher market price. 

The average size of the mountain holding is from 1 % to 2 % acres, 
while in the plain the farms run from 12 to 25 acres, and in Thessaly their 
extent is 250 acres or more. On the mountains wheat is usually taken after 
two or three years' fallow, while on the plains a simple three-crop rotation 
is practised. 

Agricultural machiues are of rare occurrence and it is only of late years 
that the old Hesiod plough has been replaced by better implements of 
Central European manufacture. 

Manuring leaves much to bedesired; artificial fertilizers are very seldom 
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employed. The regulation of irrigation is also much neglected. Grain is 
threshed by animals treading it out. 

Greece does not produce two-thirds of the io million bushels of wheat 
which it requires to supply its needs; though the million and a half bushels 
of barley grown supply the demand. The pioduction of home-grown pulse 
is also inadequate. The annual maize crop is about 2 % niillion bushels 
and the rice harvest is sufficient to supply the country. Potatoes are ex¬ 
ported to a small extent. About 18 500 acres are urder tobacco, producing 
annually about 190 000 lbs. of tobacco of excellert quality. Cotton-growing 
is increasing in importance. 

In good seasons the vineyards produce an average of 88 million gallons 
of wine. The must is trodden out ir> a very primitive manner in rectangular 
walled-in pits. Next to cereals, dried currants are the most important pro¬ 
duct. About 116000 acres are devoted to the vines producing them, and the 
value of the annual yield varies from f 1250 000 to £1660 000. The 
net return from currant culthaiion is often 8 per ceut. of the capital ex¬ 
pended. 

Olives are grown throughout Greece, but little care is giver? to the trees. 
The cultivation of Southern fruit (oranges, lemons, figs, etc.) is much neglec¬ 
ted. Irately, vegetable growii g has made considerable progress and is a 
fairly good source of revenue, both to the islands and to the south-eastern 
portion of the mainland. 

Cattle breeding does not form an irdeperdent branch of agriculture in 
Greece, for cattle are mostly kept for the purpose of turning the arable land 
to account. Horse breeding is at a very low ebb as there is a deficiency 
in capital and in good grazing ground. Amoi gst the native breeds of horses 
are to be distir guished the Skyros ai d Pirdos; botharesmall, thrifty ar d sure¬ 
footed. Ga account of the seal ly supply of fodder, max y moie donkeys 
and mules than horses are bred. 

Cattle are chiefly bred for draught, the production of milk and meat 
being quite a secordary consideration. Amor g the native breeds are: 1) the 
so-called Gieek breed, distir guished by its light frame and the fine fla¬ 
vour of its meat: 2) the Macedoiian, which, except for being somewhat smal¬ 
ler, possesses all the characteristics of the Steppe cattle; 3) the polled Syrian 
breed. 

Greek sheep are noted for thrift ax d hardii ess ; in order that they may 
not lose these characters, they are not interbred with milk and mutton pro- 
dueirg animals. The output of wool is negligible ard the quality ii ferior. 
There are two ir digenous breeds. the Greek or so-called peasant sheep, and 
the island breed. The former have thick long, pendant ard usually dark- 
coloured wool, while the latter breed produces fiuer wool and is more exact¬ 
ing in its requirements. 

Goat breeding is much developed; there are over 3 million head of 
these animals, or 80 per square mile. 

Bee-keeping is a very ancient Grecian ii dustry, and is especially com¬ 
mon in the Cyclades. The annual production amounts to about 1000 tons of 
honey and 90 tons of wax. 
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767 - The Extension 0! Plantations in the German Tropical Colonies. — Schulte 

im Hofe, A. in Deutsche Kolontal. — Zeitung, Year 30, No. 21, pp. 346-347. Berlin, 

May 25 * 29x3. 

The writer estimates the capital at present invested in plantations in 
the German colonies at about £. 5000000. The areas brought tinder 
cultivation in the years 1907,1908 and 1911 were, for the various crops, as 
follows: 

Rubber plants 

1907 1911 


Bast Africa . . 

• • 12 479 

81 450 

gamerun . . . 

• • « 5142 

17 745 

New Guinea . . . 

• • 4 376 

5&12 

Samoa ..... 

... 1510 

2 130 

Togo . 

• - - 237 

405 


23 744 

Coconuts. 

107 544 


1908 

iqiz 

New Guinea . . 

... 48367 

62430 

East Africa • . 

• • • 15538 

16 818 

Samoa . 

. . . 9425 

11587 

Togo . 

• • • 1433 

1433 


74763 

Sisal Hemp. 

92 268 


1907 

291* 


—— 

—— 

East Africa. . . 

. . . 25588 

52 721 

Togo . 

... 74 

324 

New Guinea. . . 

. . . 86 

220 


25748 

Cotton. 

53 265 


1908 

19x1 


— 

—■ 

East Africa - . 

... 15 lS2 

Cacao . 

35 356 


1907 

19x1 


— 


KsMflfon . ■ • 

. . . 18961 

26 327 

Samoa . . . . . 

• • - 3 754 

5 392 

New Guinea . . 

• - . 555 

1021 

Togo . 

. . . 230 

371 

East Africa . - 

... 247 

247 


*3 747 

33358 
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Coffee. 

East Africa. 7164 7166 

The following table shows the total area under cultivation, the number 
of white employees and the number of coloured hands in each colony. 


1911 

Acreage under 
cultivation 

White 

employees 

Coloured 

hands 

— 

— 

— 

— 

East Africa .. 

202 212 

557 

60835 

New Guinea . 

6967O 

182 

13 742 

Kamenin. 

49420 

147 

13 272 

Samoa. 

20 64I 

78 

2053 

Togo. 

2647 

8 

536 

Total in 1911 

344 590 

972 

90438 

» » 19I0 

3II637 

811 

8l 340 

1 * 1909 

243 763 

73i 

66968 

' » 1908 

210 327 

591 

52085 


On account of the present shortage of labour in Kamerun and East 
Africa it need not yet be concluded that plantations have reached their 
limit of extension. The shortage of labour is rather due to the incomplete 
development of the railways, which causes about a half of the available la¬ 
bour to be engaged in carrying the produce to or from the interior and the 
coast or to the railway stations; this labour is thus withdrawn from pro¬ 
ductive work. Orly through further extensions of the railways will the 
shortage of labour be avoided and new plantations rendered economically 
possible. 
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768 - Hie Promotion of Agricultural Instruction and Experiment in Switzer¬ 
land bp the TJnlon, in 1912. — Bericht des eidgenissischen Handels -, Industrie- 
uni Landmirtsckafts- Departments Her seine Geschd/tsfiihrung im Jahre 1912: III. Ab- 
tcilnng, I^tndwirtscbalt, pp, 2-10. Bern, 1913. 

In 1912, 14 students of the agricultural division of the technical Col¬ 
lege at Zfirichreceived a total grant of £17013s from the Union. There are 
at present in Switzerland four Agricultural Schools which are open through¬ 
out the year (Strickhof-Zfirich, 63 students in 1912; Rutti-Bem, 70 stu¬ 
dents ; Bc6ne, Valais, 24 students; Cemier Neuenburg, 57 students), 15 
winter-schools (992 students) and one Cantonal Horticultural School (at 
Geneva, 41 students). 

The Union payed the Cantons half the educational expenses, which in 
1912 amounted to £2286 3s for the whole-year schools, £507919s 3^ for the 
winter schools, and £636 7s for the Geneva Horticultural School, or a 
total of £7992 9s 3 d. Hie Iutercantonal Fruit, Vine and Horticultural 
School at Widenswil, which has 12 students, received a grant of £38310s 
from the Union. 

Further, the Union defrayed half the expenses (£1698 18s 6(f) incur¬ 
red by IS Cantons for agricultural lectures and courses, and for experiments 
on cheese-making, stall-feeding and manuring of pastures. Six Cantons 
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had half their expenses for vineyard experiments paid, the sum granted 
amounting to £957 16$ 8d. 

The Union supports three Agricultural Chemistry institutions (Zurich, 
Bern, Lausanne), two Seed Control Stations (Ziirich and Lausanne), and 
one Dairy and Bacteriological Experiment Station at Liebefeld in Bern, 
Last year these institutions carried out 2057 field experiments, 53 
vineyard experiments and 522 pot experiments, as well as 28350 
other investigations (concentrated feeds, fertilizers, soils, milk, seeds, etc.) in 
the laboratory. The Daily Institute at Liebefeld has provided cheese 
factories with 4959 pure cultures for the preparation of rennet. The total 
number of experiment stations cost the Union £16934 8s, which must be 
set against receipts amounting to £4393 16s. 

The Swiss Experiment Station for Fruit, Vines and Horticulture at 
Wadenswil,withan income of £8319s and expenses amounting to £4449 2s, 
required a contribution of £3617 13s from the Bank of the Union. 
The Station, in addition to experimental work, holds short courses on 
fruit and vine growing, which were attended by 503 students. 

Three Cantons (Bern, Freiburg and Vaud) have dairy schools, with 
a total of 121 students. The Union defrayed half the cost of these, which 
was £1349 *7 $ - 

769 - The Study of the Seienee of Rural Administration at the Berlin Agricul¬ 
tural College. — Fink, E. Von den landwirtschafllichen Abteiltmgen der Hochsdmlen. 

—Landwtfischafthche Umschau, Year 5, No. 15, pp. 355-356. Magdeburg, April 11, 1913. 

The Berlin Agricultural College (Landwirtschaftliche Hochschule) has or¬ 
ganized for the present summer term, a special course of instruction in the 
Science of Administration in order to supply the necessary information on 
this subject to persons intending to qualify for entrance into the service of the 
Chambers of Agriculture, or similar bodies, or of large agricultural corpo¬ 
rations, associations, etc., or to become agents and managers of large estates 
or agricultural-technical undertakings. 

The course lasts two sessions and a special examination can be taken 
at its conclusion, which is optional and is regarded as supplementary to 
the examination for the agricultural diploma, or certificate of instructor in 
agriculture. The curriculum includes lectures on the following subjects, 
which are supplemented by practical work in the College. 

1. The principles of national and communal administration . 

2. Rural administration. 

3. Civil law. 

4. Finances. 

5. Insurance : social and private insuxan ce. 

6. Selected chapters of agricultural policy. 

7. Cooperation in its relation to agriculture; organisation and pre¬ 
sent conditions of agricultural cooperation in Germany. 

8. The use of cooperation in agriculture; its principles, history and 
different forms. 

9. The technique of cooperative administration, including the admini¬ 
stration of cooperative unions. 
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10. The law of cooperation. 

11. The principles of commerce : the general principles of commerce 
and their application to rural economy. The principles governing wages,cre¬ 
dit and Stock Exchange operations. 

770 - The Teaching Method In the Provincial School of Agriculture and Cattle 

Breeding at Ath, Belgium. — Eonay, Alex, in Annales de Gembloux, Year 33, 

Part 4, pp. 198-199. Brussels, April 1, 1913. 

The method of instiuction adopted in the Ath Provincial School of 
Agriculture and Cattle Breeding is the so-called director “active” method, 
by which the student learns chiefly by his own exertions : he is required 
to test all he hears from his teacher by reference to nature# possible, 
ot else by having recourse to photographs and drawings, etc; he must 
accustom himself by practice to measuring, valuing and calculating, as 
well as to estimating the age, value and defects of animals, the condition 
of land and of crops, and the comprehension of leases, contracts for buying 
and selling, as well as the formulae used in analyses. 

In order to make it possible to practise this method of instruction, 
the plan of study is not divided, as is customary,into hours, but into half 
days. The lecturers on farm crops and animal husbandry are required to 
demonstrate from the crops and animals on the land and at the homestead, 
instead of following the usual text-book methods. 

The lectures on the principal branches of agriculture (tillage, crop cul¬ 
tivation and the science of breeding) also give instruction in the prelimi¬ 
nary scientific subjects (physics, organic and inorganic chemistry, mine¬ 
ralogy, geology, botany, zoology and bacteriology). In this manner, the 
students, while not going into unnecessary details, acquire a sufficient 
knowledge of pure science to enable them to understand thoroughly the 
chief branches of their work. Every instructor is also required to explain 
the working of the machines and the use of the implements employed in 
the branch of agriculture treated by him. Finally, they must treat 
different branches from the economic standpoint, as well as from the 
technical side, so that the students can from the beginning have a right 
idea of rural economics. 

In order that this method may be satisfactorily carried out, the instruc¬ 
tor must have been trained for the purpose and be provided with suitable 
and abundant material. Each Chair is provided with an assistant (assistant 
lecturer), whose duty it is to prepare the material required. 

771 - Rural Continuation* Schools. — Xolatschek, A. W. in Osterreichische Agrar - 

Zcitung, Year 4, No* 13, pp. 145-148, Vienna, March 39, 1913. 

Rural continuation schools have been established for the purpose of 
giving to the greater majority of peasants' sons, who are unable to attend 
an agricultural school, the opportunity of retaining and extending, by means 
of at least a few hours’ instruction in the week, such information as they 
have acquired in the elementary school. 

3 h Wihttemberg such continuation schools were started as long ago 
as 1857, tender the name of “ Winter-evening Schools la 1859 there were 
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already 180 rural continuation schools, founded by the communes with the 
assistance of the agricultural societies, in an appendix to the laws relating 
to the elementary schools, dated November 6, 1858, the attendance at one 
of the winter-evening schools established voluntarily by the communes 
was made obligatory for every boy on leaving the elementary school. A 
Ministerial Decree of February 1, 1866, assured to the communes a State 
grant to meet half the expenses incurred in founding such schools,and further 
required the attendance at these schools of all youths between 14 and 18 
years of age who had completed the ordinary course of instruction. The 
Central Office for Agriculture superintends the agricultural portion of the 
curriculum, in 1867 there were 600 winter-evening schools m Wurttemberg. 

In Rhenish Prussia, agricultural continuation instruction was first 
given in 1859. There, its introduction and promotion were due to the exer¬ 
tions of the Central Agricultural Union for Rhenish Prussia, which brought 
before the Government the importance of such instruction and the neces¬ 
sary measures for imparting it. On April 30, 1867, a Government decree 
was issued with the view of preparing teachers for this work; it required 
that more attention should be devoted to natural science in the Teachers' 
College of the Province of Rhenish Prussia and that agriculture should be 
included in the curriculum. 

In the Grand Duchy of Hesse, there were at this date already four 
farm-schools and agricultural winter schools, while from 1831 to 1839 
a winter school had existed in Darmstadt. Much is hoped in the future, 
when there is a sufficient teaching staff, from the effect upon the farmers of 
peripatetic agricultural instructors. 

In Bavaria, a Ministerial Decree of January 25,1867, introduced Agri¬ 
cultural Continuation Schools; the establishment and superintendence of 
the winter-evening schools was entrusted to the Agricultural District 
Committees {“ Kreisausschusse ”). 

3h Baden, Freiherr von Babo had succeeded by 1880 in getting agricul¬ 
tural instruction included in the curriculun of 30 village schools. In 1867 
there were, however, already 10 agricultural winter schools. Afterwards, 
in Baden also, peripatetic instruction was considered of chief importance. 

3h Austria, in the years 1848,1869 and 1872 several general Ministerial 
Decrees also dealt with the promotion of agricultural continuation instruc¬ 
tion, in that they allowed, or advised, the teachers to impart it. It was, 
however, not until September 3,1875, that a decree was issued containing 
measures for the establishment and maintenance of agricultural continua¬ 
tion schools. The Imperial Education Daw (“ Reichsvolksschulgesetz *') of 
May 2,1882, left it to the district councils (“ Landgesetzgebung ”) to 
make the necessary arrangements regarding these schools and courses of 
instruction. The Ministerial Decree of September 2, 1872, had, it is true, 
made agriculture a compulsory subject in the Teachers' Colleges, but this 
provision remains in abeyance even at the present time, for the demands 
made on the time of the students at these Colleges are so manifold that 
these is no time to spare for instruction in agriculture. In order to remedy 
this Unsatisfactory state of affairs, the writer suggests that during the 
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summer a five-months' course should be held in the agricultural winter 
schools in order to qualify young elementary-school teachers to conduct 
country continuation schools. 

772 - Teaching Manual Work in the Country. — pabst in Mitteilungen der Deutschen 
Landwtrtschafts-GeseUschaft, Part 18, pp. 263-266. Berlin, May 3, 19x3. 

The writer draws attention to the necessity and the opportunity for 
introducing into the curriculum of rural elementary and continuation schools 
a course of manual work adapted to the requirements of the different dis¬ 
tricts. He gives the general outlines of a scheme whereby the present 
training of teachers could be modified with a view to their being compe¬ 
tent to impart such instruction. 

773 - Technical Instruction in Houghing. — Murray, a. in The journal ot the 
Board ot Agriculture, Vol 30, No. 2., pip. 116-120. London, May 1913. 

The writer lays special stress on the importance of practical technica- 
instraction in ploughing, and gives a short description of a course of instruct 
tion on this subject (usually lasting 2 days) which was organized some years 
ago by the Hants County Council, with the assistance of the Hants Agricul¬ 
tural Associati on. Persons taking the course were instructed in the construc¬ 
tion of the various types of ploughs, in their use on different soils and for 
different purposes, as well as in the actual operation of ploughing. At the 
conclusion, there was a ploughing demonstration and prizes were distributed. 

774 - Second Practical Course of Wine Analysis hy the Physico-Chemical 

Volumetric Method (1). 

The second practical course of wine analysis by the physico-chemical 
volumetric method will be given by Messrs. Paul Dutoit and Marcel 
Duboux, Professors of Physical Chemistry at the University of Lausanne, 
its objectis to acquaint analytical chemists in as short a time as possible with 
the new methods of analysis by means of electric conductivity which are 
described in the Traite £ Analyse des Vins par Volumetrie physico-chimique 
(Lausanne, Rouge) (2). 

It consists of: 1. Some theoretical lessons relating to the general principles 
of the method and their application. 2. A considerable amount of practical 
work, consisting chiefly of analyses, for all those who atterd the course. 
(Each person will be provided for this purpose with the necessary mate¬ 
rials for experiment and with an apparatus for determining electric con¬ 
ductivity). 

The practical work is so arranged that the determinations which are 
always required (ash, sulphates, chlorides, tartaric add, aridity) are made 
first.Theestimation of ether constituents of wine (phosphates, potash, lime, 
magnesia, malic arid, succinic acid, etc.), which the chemist rerely car¬ 
ries out owing to the lack of rapid and accurate methods,are demonstrated 


(1) For the programme of the first course, held in 1912, see No. 1133, B. Aug. 19x2. 

(2) See also P. Durorr and M. Bujboux. Die Analysis of Wines by a Physico-Chemical 

Vol u met ri c Method, pp. 2562-2569, £. December 19X2. {Ed). 
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later. Finally, a few examples in the determination of the total alkali¬ 
nity and of acidity of wines will show the chemists that the conductivity 
method enables certain important elements to be estimated which are not 
detected in ordinary analysis. 

The course and practical work will take place in the Laboratory for 
Physical Chemistry at the University of Lausanne from July 21 to 29,19x3. 
Persons intending to atterd the course can send in their names up to July 
10. Address Prof. Paul Dutoit (Solitude 19, Lausanne). The entrance fee is 
50 francs and includes admission to the course and to the practical work, 
as well as the use of the apparatus and necessary materials tor analysis, 

775 - Agricultural Shows. 

Argentina* 

1918. October 13-14. Olavarria (Buenos Aires) Cattle Show organized by the Sodedad Rural 
Argentina. 

Australia: New South Wales. 

1914. February 17-19. Show of the Guyra Pastoral, Agricultural and Horticultural Society. 
P. N. Stevenson, Secretary. 

February 25-27. Show of the Inverell Pastoral and Agricultural Association. J. Me 
Uveen, Secretary 

March 10-12. Show of the Central New England Pastoral and Agricultural Association 
(Gleen bones). George A. Priest, Secretary. 

March 17-20. Show of the Armidale and New England Horticultural Association, 
A. Me Arthur, Secretary. 

April 29-May 1. Show of the Northern Agricultural Association (Singleton). E. J. 
Dann, Secretary. 

Belgium. 

1918. Ghent. National Show of the Adulteration of Food at the Universal and International 
Exhibition at Ghent. 

Angust-September. Malines. Show of Intensive Agriculture organised by the town 
with the cooperation of the agricultural “ c o rnices ” of the arrondissements. 

Nov. 8-10. Brussels. Show of the Braban?onne Club. For information apply to M. 
Picard at Nivelles, or to M. W. Collier, 97 Rue des Cailloux, Jette-Saint-Pierre. 

November 8-10. Borgerhout, 13 Rue Saint-Joseph. National Poultry Show organized 
by the Neerhof Society of Borgerhout. Secretary, M. Ing. Dierckx, 221 Chaussfe de 
Tumhout, Borgehout, Antwerp. 

November 15-17. Charleroi. Show organized by the Rabbit Club of the Bassin de 
Charleroi. Secretary, M. A. Hoe, Place du Sud, Charleroi. 

December 20-22. Antwerp. Eleventh International Poultry Show. For information 
apply, 28 Rue Corfc, Antwerp. 

Brazil. 

1918. September. Rio de Janeiro. National Rubber Exhibition. 

France. 

1918. August 2-4. Amboise (Indre-et-Iyoire). Horticultural Show. 

August 14-17. M&soa$-I#fixtte (Stine et Oise). General Horticultural Show organized 
by the Horticultural Society of the town. Apply to the Vice-president of the Society, 
M. Jacquot, 33 Avenue lyongueil, Maisons-Eaffitte. 

August 20-24. Clermont-Ferrand (Puy-de-Ddme). Show of Agricultural Machines and Im¬ 
plements organized by the Agricultural Comice of the arrondissement, on the occasion 
of the Congress of the Federation of Mutual Assistance and Agricultural Cooperation. 

August 20-25. Clermont-Ferrand (Puy-de- Ddme). Horticultural Show. 


AGRICULTURAL 
SHOWS AND 
CONGRESSES 



ioi8 


AGRICULTURAL SHOWS AND CONGRESSES 


September 6-7. Privas. (Ard£che; Farm competition (prizes for crops) and Public 
Exhibition organized by the Arddche Society for the Encouragement of Agriculture. 
Apply to M. F. Besson, Secretary of the Society, Privas. 

September 6-8. Tarare (Rhone). General Horticultural Exhibition organised by the 
Horticultural and Viticultural Society of Tarare. Apply to the President of the 
Society, 70 Rne Savoie, Tarare. 

September 13. Pithiviers (Eoiret). Show of beet-lifting machines organised by the 
Agricultural Society of the Pithiviers arrondissement. Apply to M. X,. I^esage, 
Fresne, par Marsainviliiers (I^oiret), Secretary of the Society. 

September 13-15. Salies de Beam (Basses Pvr6n6es). General Exhibition of all the Products 
of Horticulture, Viticulture and of the industries connected therewith, organized 
by the ** Syndicat d’initiative ** of Salies-de-B£am, with the co-operation of the Horti¬ 
cultural and Viticultural Society of the Basses-Pyr£n6es. 

September 13-21. Arras (Pas de Calais). Second Motocultural Show and Show of Agri¬ 
cultural Motors and w Monobatteuses ” organised by the French Motocultural 
Society. Apply to the General Secretariat of this Society, 58 Boulevard Voltaire, 
Paris. 

September 27. Boistrancourt sugar-factory on M. de GuiUebon’s property. Exhibition 
of beet-lifting machines, organized by the Agricultural Comice of Iway (Nord). 

September 28-29. Montmorency (Seme-et-Oise). Horticultural, Viticultural and Fruit 
Show organized by the Circle of Practical Arboriculture of Seinc-et-Oise. Apply to 
the Secretary-General, M. A. Vigneau, 22 Rue de Pontoise, Montmorency. 

October 9-12. Montpellier. Great Exhibition of the Products of Horticulture and of the 
Arts and Industries connected therewith, organized by the Federation of the “So- 
ctetts Hbrticoles du littoral ” with the cooperation of the Herault Society of Horti¬ 
culture and Natural Science. Apply, the Secretary-General, M. Vachet, 6 Boulevard dc 
TObservatoire, Montpellier. 

November 6-9. Brest (Finist£re). Horticultural Exhibition. 

1M6. Marseilles. Coloatral Exhibition. 

Germany. 

It 14. April 3-5. Cologne. Municipal Market and Abattoir. A Show of Animals for the Butcher 
and of Fat Animals, annexed to the Exhibition of Agricultural Machines, Implements 
and Agricultural Products, of Stock-Breeding and the Meat Industry and to a 
Show of Fat Poultry (killed). Apply to the “ Direction des Schlacht und Vtehhofes 

Hungary. 

ItlS. September 5-8* Rolozsvfir. Seventeenth Show and Market of Stud Animals end Nine* 
teenth Exhibition and Market of Agricultural Machines and Products organized by 
the Association of the Agriculturists of Transylvania with the support of the Minister 
of Agriculture for Hungary. 

October 9-20. Budapest. Horticultural and Viticultural Show. Apply to the National 
Hcnticultural Society of Hungary, (Budapest XV, Molndr, No. 25. 

Italy. 

It 18. September 20-22. Cremona. Show of Heavy Belgian Horses and Eight Draught Horses of 
Hackney origin.p^ast date of entries, August 20. Apply, 8 Via I^ungacqua, Cremona* 

September 23-24. Cremona. Show of Milch Cows of the Brown Breed confined to 
Breeders of the Province of Cremona. Etmgacqua 8, Cremona. 

United Kingdom. 

lilt. November 1-7. Eondon, Royal Horticultural Hall. Thirty-fifth Annual Exhibition 
and Market of the Brewing Industry. Apply to the Managing Director of the Exhi¬ 
bition, 46 Cannon Street, London, E. C. 
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1014 . May-Octobsr. Bristol. International Exhibition. Apply to the Bristol International 
Exhibition limited, Central Chambers, St Augustine’s Parade, Bristol, or to J. 
Bellham, Esq., 274-277 Bank Chambers, High Holbom, London, W. C. 

1914 . May-October, Manchester. International Exhibition. The Cotton Industry and the 

Products of the British Colonies will be largely represented : a special section will 
be devoted to machines. 

United States. 

1915 . Day of Opening February 20. San Francisco. Show of New Varieties of Roses. $ 1000 

given in prize*. 

776 - Congresses. 

Belgium. 

1918 . August 18-20. Ostend. Sixth International Fisheries Congress. Address to Secreta¬ 
riat g6n6raldu Vie Congr&s International de la PSche ”, Kursaal, Ostend, Belgium. 
France. 

1918 . August 22-31. Sois*ons (Aisue), Second International Congress of Motor Culture, 
of Agricultural Motors and of Improved Cultural Methods, organized by the French 
Society of Motor-Culture. 

This Congress, which will include an agricultural section and a machine section, 
will be combined with an international motor-culture competition and an exhibition 
of motors, machines and implements. For all information, apply to the Secretary 
General of the Society, 58 Boulevard Voltaire, Paris. 

October 1-3. Lyons. First French National Cold-Storage Congress. A cold-storage 
exhibition will be held in connection with the Congress. 

Germany. 

1918 - August 25-28. Trier. General Assembly of the German Forestry Association ( M Deutscher 
Forstverein ”). 

Italy . 

1918 . September 21, Cremona. Zootechnical Congress, Apply, Via Lungacqua 8, Cremona. 

Switzerland. 

1914 . Berne. Fourth Congress of the International Professional Horticultural Union. 

CROPS AND CULTIVATION. 

777 - Studies OH Lateritization. — x. Bernahdini, L. and Mazzone, G. La lateriz- 
zazicme nd terreni dellTtalia Meridionale. — Le Steudowi Spcrimcniali A gratis Ita- 
Jfcww, VoL XLVT, Part 2,pp. 146-156. Modena, 1913. — 2.Gortani, M. Terra rossa, 
bauxite, laterite. — Giornale di Geolopa Pratica, Year XI, Part I, pp. 21-39. Parma 
and Turin, 1913. 

I. Following on the lines laid down by Ulpiani (1), the writers have applied 
van Bemmelen's methods of research to samples of soil from some provinces 
of Southern Italy. It appears that they have found that in that part of 
the country lateritic soils are widely spread and that the weathering of alu¬ 
minous rocks leads to the prevailing formation of laterite instead of day. 
Nevertheless they point out, with Ulpiani, that no certain condition can 
yet be drawn as to the intensity and diffusion of the process of the forma¬ 
tion of laterite in the soil of Southern Italy, on account of the fact that the 
methods proposed by van Bemmelen for the diagnosis of lateritic soil have 
still to be perfected, and also because the number of soils hitherto examined 
is too small to allow of precise conditions being reached. At the Royal 

(i) See No. 1609, B. Dec. 19x2, [Ed.) 
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Chemical Agricultural Station of Portid imvestigafcions in both directions 
axe being carried out. 

2. The writer observes that recently considerable progress has been 
made in the knowledge of the petrography, chemistry and history of three 
types of aluminous and ferruginous rocks : red earth, bauxite and laterite. 
Considering the importance of these rocks, espedally from the agro-geolo- 
gical point of view, and the confusion of words and ideas concerning them, 
he examines critically the results hitherto obtained and arrives at the 
following condusions: 

I. Under thename “ red earth”, the insoluble residue of limestones and 
dolomites is designated. It is essentially constituted by aluminium hy¬ 
droxide, almost always with iron hydroxides and other minerals, some¬ 
times authigene, at other times to a greater or less extent allothigene. 

II. Prom the geological, lithological and practical points of view it ap¬ 
pears advisable to reserve the name of “ bauxite ” for those rocks consisting 
essentially of hydroxides of alumina (and iron) which are included in cal¬ 
careous formations and which therefore reveal themselves as antient “ red 
earths 

ILL The name “ laterite " is to be extended to all rocks essentially 
formed by hydroxides of alumina (and of iron, titanium and manganese) 
derived from the alteration of silicate rocks. 

In the formation of laterite, doubtless many causes have concurred; 
some of them taken singly explain the origin of individual deposits, but the 
causes and general laws which govern this formation are still unsolved pro- 
lems. In view of this uncertainty, the opportunity of distinguishing the 
various kinds of laterite as to their age, composition, etc.,seems to the writer 
to be very doubtful, and equally doubtful appear to him the general deduc¬ 
tions that some writers infer from local observation or from too special 
and incomplete researches. In this particular case he doubts the correct¬ 
ness of the above-mentioned condusions formulated by Ulpiani and his 
school, because the samples of soil dealt with, coming as they do from cal¬ 
careous districts, do not appear to be “laterites” but “redearths”. This 
error probablyarises from the purely chemical method that has been followed, 
namely that of taking as a basis the molecular ratio of silica and alumina 
soluble in hydrochloric add. 

IV. The process of “ ferrettizzazione ” (i) is also probably connected 
with the preceding forms of alteration. The writer considers that a modem 
and accurate investigation of this phenomenon would be very desiderable, 
both as regards its precise nature and the probable profound difference 
between the u ferretti ” derived respectively from silitious and calcareous 
rocks. 


(z) Formation of *' ferretti ”, ferruginous days of the sob-alpine alluvial plateaus^ 
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778 - On the Alkaline Reaetion which may be eansed by Aeids and Aeld Salts 

in the Soil. — Masoni, G (Laboratory of Agricultural Chemistry of the Royal Uni* 
versity of Pisa) m Le Stanom Spervnentah A&ane Itakane , Vol XI#VI, Part 4, 
pp. 241-263. Modena, 19x3. 

It is well known that the reaction of the soil exerts a great influence 
on its fertiliy (1). The writer has conducted some experiments either by 
treating soils containing more or less lime with or solutions of 
adds and add salts in flasks, and then examining the liquids, or by 
examining the liquids obtained by percolation from the soils treated in 
funnels or in tubes open at both ends; and he has observed that mineral and 
organic adds and their add salts can cause an alkaline reaction in soils. 

The explanation of the fact appears to be in the formation of caldum 
bicarbonate, not exduding however the possibility of other more general 
causes, such as the action of the adds on basic salts, which may always 
be present in soils (lime, magnesia, alumina, etc.). Phosphoric add and 
the bi-add caldum and potassium phosphates have shown a spedal beha¬ 
viour. The persistence of the add reaction with phosphoric add seems 
to be explained by the formation of mono-caldum phosphate, which, on 
account of ito very weak add affinity, may remain unchanged, notwithstand¬ 
ing the excess of lime. The alkaline reaction, which nevertheless may be 
obtained with pure caldum carbonate or with soil well pressed into long 
tubes, appears to depend on the spedal conditions which fadlitate the 
action of carbon dioxide, and consequently the formation of bicarbonate. 
Pnom the above it follows that it is still more difficult to obtain the alkaline 
reaction with mono-caldum phosphate. The alkaline reaction which 
may be had with mono-potassium phosphate is explained by the formation 
of alkaline carbonate at the expense of the lime. 

In connection with these investigations, it is mentioned, from a prac¬ 
tical point of view, that the use of mineral adds (sulphuric add for instance) 
against weeds may produce an alkaline reaction in calcareous soils. Ferrous 
sulphate, which also possesses an add reaction, on the contrary does not 
cause an alkaline reaction on account of the formation of insoluble compounds. 
As may be expected for the reasons given above, the use of superphos¬ 
phates leads to the continuance of the add reaction. 

Of especial interest, lastly, is the question of root secretions. The 
carbonic add produced by the respiration of roots must produce in calcar¬ 
eous soils a medium having an alkaline reaction; besides which the adds, 
which according to various writers are admitted to be secreted by roots, 
should also contribute to the production of an alkaline reaction in calcareous 
soils. Experiments made in this connection appear in fact to have demon¬ 
strated the production of a distinet alkaline reaction caused by roots in 
seals containing lime. These experiments will be resumed, espedally in 
connection with the study of the causes of chlorosis. 




(x) See No. 42, B . Jan. 1912. 
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779 - Some Bacteriological Studies of Old Soils. — Sharp, l. t. (University of 

Nevada) In The Plant World , Vol. 16, No. 4, pp. 101-115. Baltimore, Md., April 1913. 

The writer had the opportunity of studying soil samples from the col¬ 
lection of Dr. E. W. Hilgard which had been tightly stoppered for from 25 
to 33 years; he was thus enabled to investigate the bacterial flora still pre¬ 
sent in them and the resistance of organisms to drying of the soil, which is 
a problem of much practical and scientific interest. Of the 9 samples exa¬ 
mined, two were taken from alkali soil, two from adobe ridge (surface soil 
and subsoil respectively), one from adobe 10 to 20 inches in depth, one from 
black adobe 6 to 12 inches in depth, one from loam, one from foothillsandy 
soil 1 to 12 inches in depth, and one from rich loam. 

The summary of the investigations was as follows : 

1. Soils free from excessive alkali salts retained from 75 000 to 570 000 
organisms per gram after thirty years drying under room conditions. Alkali 
soils contained under similar conditions 5000 to 60 000 organisms per gram. 

2. The ammonification flora is most resistant, being especially strong 
in the alkali soils. 

3. Nitrification occurs feebly in two soils and is permanently destroyed 
in the other seven soils. 

4. Though Azotobacter forms are entirely absent in all but the foothill 
sandy soil, the nitrogen fixation power of the soils is well maintained by 
other organisms. 

5. There is no relation between numbers and physiological efficiency. 

6. The persistency of these organisms under dry conditions and their 
renewed activity in the presence of sufficient moisture is agriailturally 
important. 

7. The soil exhibits a protective function towards lower forms under 
adverse conditions. 

780 - The Value of Soil Analyses to the Farmer. — hall, a. d. (The Develop¬ 
ment Commission). — The Journal of the Royal Agricultural Society of England, 

Vol. I/XXXH, pp. x-9. London, 19x2. 

After having dealt with the subject a t length, the writer thus summarises 
the present position of soil analysis: 

1. Mechanical analysis enables us to dassifiy soils and assign an 
unknown example to its type. 

2. From the type, combined with knowledge of the situation and 
climate, we may predict its suitability or otherwise for particular crops. 

3. Chemical analysis will tell us whether a soilis getting add or needs 
liming to make it work properly and utilize the manure supplied to it. 

4. From chemical analysis we can settle what class of manures ought 
to be used—whether sulphate of ammonia or nitrate of soda, superphos¬ 
phate or basic slag. 

. 5. Chemical analysis will often reveal particular defidendes and the 
spedfic need for phosphates or potash, but to do this with any certainty, 
the composition and behaviour of soils of that type should be known from a 
previous soil survey. 
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The writer draws attention to the fact that abnormal soils have fre¬ 
quently to be dealt with, and in order to attack the problems presented 
by such soils it is recessary in the first place to accumulate information 
and data as to the nature ard composition of known soils, ard in the se¬ 
cond place to increase our knowledge and perfect our methods of analysis. 

781 - Irrigation in Egypt and the Nile Dams. — Tuiggi, n* in Anmh della So- 

cuia degh Ingegnen e degh ArchiUtn Jialiam , Year 18, No io, pp. 263-279. Rome, 
May 12, 1913. 

In ancient times Egypt was the best irrigated country in the world. 
The waters of the Nile were used for fertilizing and irrigating the country. 
But through imperfect upkeep the works were allowed to fall into decay 
and lost their importance. Only during the last decades new works have 
been undertaken which restore to the Nile its formerimportance. New dams 
have been built and the retwork of canals has been extended. Themostim- 
portant barrage is that of Assouan. Fig. 1 shows its cross-section and gives 
its chief dimensions in metres (1 metre = 39.37 inches). Fig. 2. shows the 
cross section of some of those preliminary works that had to be made 
to drain certain localities. 

The total cost of this work amounted to about £ 10 500 000, but the 
advantages produced by it exceeded all expectations. The yearly rent of 
the lard, which averaged before 1894 about £ 3 123 6 d per acre, rose to 
£ 913s 6 d, and principally because, whilst formerly only ore crop a year 
was possible, now two ard sometimes three are attainable and cotton growing 
has become common. Tuceme gives as many as twelve cuts per year. 

The rental value of the soil has risen from £ 15 500 000 per year in 
1895 to £34500000 in. 1910; that is, the yearly increase amounts to 
£ 19 000 000, or almost twice as much as the cost of the whole work. 

782 - Irrigation On Narrow Strips. — Ringelmann, M. in Joui nal d? Agriculture pra¬ 
tique, Year 77, Vol. i, No, 19, pp. 599-6ou Paris, May 8,1913. 

When irrigation by flooding has to be carried out on fields having 
a very slight fall (% or 1 per 1000) and a considerable length, it becomes 
necessary to diminish the breadth of the fieldiu order to prevent the forma¬ 
tion, in some points, of currents which would erode the soil. 

This erosion of the soil can never be completely avoided, especially 
where considerable quantities of water are used, but it can be much 
reduced when the breadth of the strip to be watered is diminished, and this 
cap be done, as is shown in the accompanying figure, by dividingthe field 
into long narrow strips (p, p', p ”) limited on each side by small em¬ 
bankments (b, b', b”). The breadth of these strips is from 16 to 33 feet. 
Their length varies between 100 and 200 feet, in some instances 500 and 
even 2600 feet, but this method is not advisable, for, as is well known, 
with the increasing length of the strip the oxygen content of the water 
diminishes. The height of the little embankment^ between the strips 
varies from 2 to 4 inches and their breadth between 12 and 24 inches. 
In the annexed figure the irrigating channel is shown in (a) and the out¬ 
flow drain in (c, c’). In order to prevent erosion taking place at the 


PERMANENT 

IMPROVEMENTS, 

DRAINAGE AND 
IRRIGATION 



1024 


MANURES AND MANURING 


MANURES 

AND 

MANURING 


upper end of the field either several operings (v) are mace at distances 
of io feet from each other in the irrigating channel, or only one opening (V) 





'll * 

V 




leading into a small reservoir (d) whence it flows through a barrage (e f) 
onto the field. 

In the second part of the paper the writer describes a case in which 
this system has given excellent results. 

733 -Thirteen Tears of Experiments with Farmyard Manure at the Askov Experi¬ 
ment Farm, 1898-1910. — 49th Circular or ike State Service tor Agricultural Expert* 
mentation . Copenhagen. March aS, 1913. Communicated by the Danish Office of the 
International Institute of Agriculture. 

Experiments conducted with the following soil* and rotations : 


Rye. 

Hoed crops. 

Wt loamy soil. { 

Seeds, or mixture of 3/5 barley and oats, */5 peas and 
vetches. 
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High, dry sandy soil 


Rye. 

Hoed crops 
Oats. 

Seeds, or above mixture. 


During the last four years the seed-ley was no longer kept down a 
secor d year, so that the rotation was the same for both soils. 

Different amounts of dung given at the same time . — The yearly quan¬ 
tities applied were respectively, 5000, 10 000 and 15 000 Danish pounds 
per ton delaud (1), divided as follows : on the loam soil, during the first 
years a / 5 to the rye, a / 5 to hoed crops and */ 5 to the oats ; during 
the last years 3 / 4 were given to the hoed crops. Or the sandy soil one 
half was given to the hoed crops and the other half to the oats ; besides 
which control plots were made, no manure beiig given to them. 


Average results in fodder units per tondeland . 



X*0&d soil 

Sandy sail 


lbs. 

lbs. 

Unmanured plots. 

2663 

1414 

Plots with 5000 lbs dung per year. . 

3181 

— 

Plots with 10 000 lbs. » b ) 

3518 

2583 

Plots with 15000 lbs a , » 

3807 

3998 


Referring the excess of crop to the quantity of dung used, the following 
omparative data are obtained. 

Excess of crop in fodder units referred to every ioco lbs. 
of duyig per tondeland . 

Iyoam soil Sandy soil 

lbs lfae 

Plots with 5000 lbs. per acre. 104 (156) — 

» 9 10.000 > -9 » . 86 (117) 1x7 

» 1 15 000 » * * • 76 ( 98) 106 

The data in brackets represent the results of a series of experiments 
in which the crop on the control plots was smaller. 

The principal result of these experiments is that the useful effect of 
stable manure diminishes considerably with the increase of the quantities 
employed. In loam soil this decrease was from 12 to 16 per cent, of the 
excess of crop in passing from a medium to a heavy application of dung; 
in sandy soil the decrease was 10 per cent. 

Different times of application of dung , with or without liquid manure . 
— Using three different amounts of dung on the loam soil and only ore on 
the sandy soil, the dung was applied to some plots of hoed crops ar.d oats 
in the spring (April or early May) and to the other plots in the pre¬ 
ceding auumn (November). For rve the manure was given immediately be- 


(x) The Danish pound = 2.1023 lb.; the tondeland = 1.36 acre. 


(Ed.). 
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fore sowing, asuallyat the beginning of September. The stable manure con¬ 
tained about the same amount of plart food in autumn as it did in spring. 

The liquid manure was given in spring to half of the plots on loam soil. 
In the first years it was given both to the hoed crops and to the seed- 
ley ; to the former in doses of 20 000 lbs. per ton deland and to the latter 
of 10 000 lbs. In recent years the amounts were proportional to the 
amount of dung applied and they were given only to the hoed crops. 

Average crops in fodder units per tondeland . 

I#oam soil Sandy soli 


Plots manured in autumn without liquid manure 3 453 2281 

Do. in spring without liquid manure . . . « 3 551 2 589 

Do. in autumn with liquid manure • . . . * 3 767 — 

Do. in spring with liquid manure. 3 809 — 


On loam soil the use of manure in autumn as compared with its use 
in spring yielded 3 per cent, less of the total crop when liquid manure was 
not given in the following spring, but when this was given to hoed crops 
and to seed-leys forage plants the loss was reduced to 1 per cent. Thus 
the liquid manure not only contributed to increase the crops, but also to 
diminish the loss due to the application in autumn ; in fact these losses, 
with hoed crops, were 4and 8 per cent, accordingly as the liquid manure had 
been applied or not and with oats 2 and 5 respectively. In sandy soil the 
average loss due to the application of manure in autumn was 12 per cent, of 
the total crop, distributed among the various crops as follows: 3 per cent, 
for rye, 16 per cent, for beets, 7 per cent, for potatoes, 19 per cent, for oats 
and 6 per cent, for seeds. 

The liquid manure applied to clayey soil manured in autumn produced 
an increase in the crop of 15 fodder units per lb. of nitrogen, but only of 
13 when given with spring manuring. The average content of the liquid 
manure was 0.338 per cent, of nitrogen and 0.635 per cent, of potash. 

784 - Action of Fermenting Manure on Reinforcing Phosphates*. — Tor- 

ttngham, W. E. and Hoffman, C. (Agricultural Chemistry and Bacteriology labo¬ 
ratories, Wisconsin Experiment Station, Madison), in The Journal of Industrial and 
Engineering Chemistry , YoL 5 > No. 3,pp. 199-209+ figs. 3. Easton, Pa., March 1913. 
Considerable evidence has been accumulated which indicates advan¬ 
tage from the use of finely ground rock-phosphate directly as a fertiliser, 
especially when it is applied in conjunction with a liberal supply of organic 
matter. The work described in this paper includes studies of the action of 
fermenting manure on rock-phosphate or floats (rock-debris). The fresh ma¬ 
nure free from litter {a mixture of % horse manure and */ 5 cow manure 
unless specified otherwise) was thoroughly hand- mixed with floats in the 
proportion of i lb. of floats to 50 lbs. of manure. The samples were 
fermented in covered iron pails ; ard water was added occasionally in the 
earlier experiments to maintain a fairly even moisture content of the check 
and re€aforced manures. 
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Fermentation over periods of 4 to 6 months caused a decrease of water- 
soluble phosphorus in manures and mixtures of manures with rock-phos¬ 
phate. The losses were greatest in the mixtures, where they amounted to 
more than one-half the soluble phosphorus originally present. Ammonium 
citrate solution and fifth-normal nitric acid did not recover this depres¬ 
sed phosphorus in all cases and hence other changes than simple reversion 
to insoluble phosphates apparently occurred. 

Ammonium carbonate solution of the strength existing in the moisture 
of fermenting manure was no more efficient than water as a solvent for phos¬ 
phorus in fermented manures and manure-phosphate mixtures. A saturated 
solution of carbon dioxide was not superior to water as a solvent for phospho¬ 
rus m manures and mixtures which had fermented about two and one half 
months, and in which bacteria were active, but was superior when fermenta¬ 
tion had covered 10 months and the bacteria had become practically inert. 
It was five times as efficient as water or the ammonium carbonate solution 
in solvent power for phosphorus of rock-phosphate. The addition of either 
chloroform or formaldheyde, which practically inhibited bacterial action, 
greatly reduced the losses of water-soluble phosphorus in mixtures of manure 
and rock-phosphate. 

Dry bacterial cells of manure organisms grown on agar media contained 
4 to 8 per cent, phosphoric add. The growth of manure organisms upon 
media supplied with the soluble phosphorus of fresh manure rock-phosphate 
mixtures depressed the water-soluble phosphorus of the media by amounts 
which were comparable to the losses of water-soluble phosphorus observed in 
fermenting manures. About one-half the phosphorus of fresh intact bacte¬ 
rial cells was soluble in water. This phosphorus was apparently derived 
chiefly from inorganic phosphates absorbed from the media. The remain¬ 
ing phosphorus of the cells was probably present in nndein compounds. 

Add-phosphate incorporated with the fermenting manure underwent 
essentially the same changes of solubility as rock-phosphate. In the presence 
of chloroform, however, the add-phosphate decreased markedly in solubility, 
while with rock-phosphate no decrease occurred. Application of monocal- 
dum phosphate to barley in pot experiments gave greater immediate returns 
when the phosphate was applied with previously fermented manure than 
when it was applied in a fermented mixture of manure and phosphate. The 
immediate returns from tricaldum phosphate were the same whether it 
was applied with previously fermented manure or in a fermented mixture, 
A second crop of barley from the original application of reenforced manures 
gave a superior yield from the fermented mixture for both phosphates. 

In conclusion this work requires confirmation under field conditions 
before it can be applied to direct agricultural practice. However, so far as 
pot experiments indicate conditions in field experience, the final results from 
mixing rock-phosphate with fermenting manure appear to be advantageous. 
In the case of add-phospbateit appears inadvisable to mix the material 
with fermenting manure. It is probably better practice to add it to the 
manure at the time of application to the field. 


5 
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785 - The General State of the Nitrate Trade in 1812 and in the Beginning 
of 1913. Browne, A. G. (gerente mteriao) in Asociacion Sahtrera de Propaganda, 
Circular Trtmesiral , No. 59, pp. I - 1 , 131 . Iquique, April 15, 1913 

The following data, which complete those published by the Interna¬ 
tional Institute of Agriculture in Production et consommation de$ engrais 
chimiques dans le tnonde, (1913), are taken from the last Report of the Direc¬ 
tors of the “ Asodacidn Salitrera de Propaganda " to its members: 


Production according to the data communi¬ 
cated by the establisments. 

Exportation. 

Consumption. 


In 19x2: tons | 

» 

2 545 938t 
2 454 602 ’ 
2 490 502 


lnxgxx:tons 

2 482 112 
24II 70 7 

23632991 


Difference: tons 

+ 63826 

+ 42895 

+127203 


The figures corresponding to the first six months of the “ salitreio ” 
year, July to December, were as follows : 


Production . 
Exportation 
Consumption 


! July z to Dec. 32 July x to Dec. 31 
I 19x2: tons , 19x1 s tons 


Difference 

tons 


I 329 610 
I 429 821 
749 906 


I255 28l|+ 74329 
I 432 404 — 2 583 in 1912-13 
659 114^+ 90 792 in 1912-13 


The stocks visible or. December 31 were: 


in 29x2: tons in 19x1: tons Difference: tons 
1594 357} 1667657 6604304 

As a complement to the above, the following are the figures dealing 
with the consumption in Europe during the months of February and March 
1913, compared with those of the preceding year* 


i Jni9 " :to “ i9is i tons 

February...| 307430 233160 j 74270 

March.. 436240 355 47° 80770 


Smaller amount of comsumptioa . . • 155 040 

According to the market reports of some of the principal firms this de¬ 
crease of consumption is due to the insufficient quantity of nitrate of soda 
in the ports of delivery compared with the demand, which in its turn is 
caused by the slackening of trarsport by sea owing to the English colliers" 
strike of Z912 
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786 - Cyanamide, Dieyandlamide and Nltrolime. — de ruijter de wildt, j. c. 

and Berkhout, A. D. (Eijkslandbouwproefstation te Goes) in Verslagen tan Land - 
bouwkundige Onderzoekingen der Ri jkslandbouw-pr oef stations t No. Xin, pp. 61-1x6-}- 
XXIX Tab. -j- app. The Hague, 1913. 

Tins is a continuation of previous investigations with special regard to 
the chemical factors in the phenomena of the transformation of ritrolime. 
Pore cyanamide and dicyandiamide prepared from nitrolime were used. 

In the investigations the cyanamide was determined by weight as a 
silver salt. 

Stability of cyanamide in the dry state. — The titration of pure cyanamide 
kept for two years in a state of dryness diminished from 98.1 per cent, to 

94.1 per cent. 

Stability of cyanamide in solution. — Of two solutions of cyanamide 
in water, one containing 0.25 and the other 1 per cent, kept for fifteen months, 
the first may be considered as stable, only the titration of the 

second diminished somewhat, namely from 98.3 to 94.3 percent. Solutions of 
about 0.5 per cent, were kept at normal temperatures, at 40° C. and at 
6o° C. for a month and a half; in the first case the solntion kept almost un¬ 
changed, at 40 0 and 6o° the transformation was more marked. Asolution of 2 
per cent, cyanamide concentrated to dryness on sulphuricadd for 9 days still 
contained 90.4 per cent, of the original quantity of cyanamide; thesameso- 
lution boiled in an apparatus with refrigerator contained after 40 minutes 

91.2 per cent, of the original quantity; lastly, evaporated almost to dryness 
over a water-bath it was transformed almost entirely into dicyandiamide. 

Action of salts, acids and bases on cyanamide solutions. — A solution of 
0.5 per cent, of cyanamide was treated for three years with jjj solutions 
ofsodium, ammonium, caldumand potassium chlorides, ofsodiumand ammo- 
nium nitrates, of ammonium sulphate and suspended caldum carbonate; 
only the caldum salts causeda sensible transformation into dicyandiamide; 
the presence of chlorides caused a diminution of the nitrogen in the diver 
salt. On experimenting for 7 months and under equal conditions with the 
three potassium phosphates it waa found that a formation of dicyandiamide 
took place with bi-potassium phosphate and still more with the neutral salt, 
lastly, experimenting for two months with solutions containing 0.5 and I per 
cent, of cyanamide and^solutions of sulphuric, hydrochloricandnitricadds, 
ammonium, sodium and caldum hydrates, it was found that with the adds 
the formation of urea took place to the same extent, while the formation 
of dicyandiamide is more intense with the bases and espedally with caldum 
hydrate; besides, it appears that the degree of concentration has more in¬ 
fluence than the quantity of the ba c es and adds present; thus a very weak 
add such as carbonic add, after a mon th, had had scarcely anyacti on. 

The writers did not find any alteration due to surface tendon or 
to oxide of iron. In this connection the eventualaction of enzymes is to be 
investigated, as they might explain the conflicting opinions held on the toxi- 
dty of caldum cyanamide as a fertilizer. 
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Dicyandiamide. — The writers propose determiningdicyandiamide by 
transforming it into guanilurea by the action of acids and then precipitating 
it as picrate. The solutions of dicyandiamidein themselves are stable; the 
transformation takes place quantitatively with an excess of add, but a 
high degree of addity is not favours ble. 

Behaviour of solutions of nitrolime and of li>ne-nitrogen. — The transfor¬ 
mation into dicyandiamide was observed, and also that it was more rapid 
in concentrated solutions. The formation of ammonia was rarely ob¬ 
served in many years. 

Behaviour of nitrolitne and of lime-nitrogen (i) in well closed vessels . 
Of two commercial samples of nitrolime and of two of lime nitrogen, only 
two of the latter underwent sensible transformations, probably owing to 
the moisture they had previously absorbed. This shows the possibility 
of alterations taking place even in well dosed vessels, and the writers con¬ 
clude after several experiments that the alterations of nitrolime are due 
only to dampness and not to the action of carbonic add. 

Mixture with other fertilizers. — The following results were obtained by 
keeping in well dosed flasks several samples and observing the quantity 
of ammonia that was absorbed by a titrated solution of sulphuric add situ¬ 
ated in small tubes within the flasks. 


Losses of ammoniacal mtrogen in milligrams. 


January 31, 1908 

April 9 
1908 

July 31 
1908 

Dec. 7 
1908 

[ Jtrnei* 

i 

! • 

Nov. 4 1 Total 

! -1 

xo grams nitrolime . 

1 9-1 

1 61-74 

6.58 

1 

. 

4.76 

1 

5-88 

| 

1 88.06 

do + to grains water. 

■0 

p 

to 

Co 

• 1 

12.32 ! 12.32 

8.54 

9.52 

| 112.98 

do -{-10 » potassium-magnesium sul- 

phate.. 

7.98 

1 1 

1 41.44 

1 1 

| II.62 

1 

9 66 

, 9.94 

80.64 

do^ 20 grams kainit. 

20.02 j 

j 3542 

8.4 | 

8.68 

I 10.22 

82.74 

do -f 20 a superphosphate . . . , 

1 

1 O.I4 , 

1 

2044 

27.72 

19.46 

19.18 

j 86.94 

1 

xo grams time nitrogen . 1 

14.84 

3*-34 

j =■« 

574 

7.0 

j 65.52 

do -f 10 grams water. 

j 45-64 

9 - 94 ! 

I 8.12 

8.82 | 

10.22 

1 82.74 

do 4 10 > potassium-magnesium sul¬ 
phate . 

| 

IO.36 

30.24 

I 7.84 

1 

77 

9.24 

65.38 

do -|- 20 grams kainit. 

18,481 

I 

! 2282 

1 

6,44 

1 

6.44 

8.82 

63.00 

do -J- 20 n superphosphate. 

1 

O.I4 

33.601 

1 18.48 

14.98, 

10.22 

77.4a 


(x) See Institut International d’agriculture. Production et cmsommaHon des engrals 
chimiques dans U monde , 1913. {Ed) 
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At the end of these experiments all the nitrogen present was transformed 
int_> dicyandiamide; noteworthy is the increase of temperature when mixed 
with superphosphate, without however loss of ammonia taking place. In 
conclusion nitrolime may be mixed with the above fertilizers without 
fear of any loss of nitrogen, even if the mixture be made some time before 
using it. There is only the danger of retrogradation with superphosphates 
and consequently it is advisable to mix with kai lit when nitrolime is to be 
spread some time before sowing. 

Effects on germination. — The final results may be given of some experi¬ 
ments begun on July 13 with white mustard in cylinders containing 
respectively peaty, gravelly, sandy and loamy soils. They were calculated 
graphically on July 20 by multipying the number of well-developed plants by 
the average height. Except for the gravelly soil the highest index was 
obtained with nitrate of soda; next comes that of the untreated soils and 
of those treated with gitanilurea which is only equalled or exceeded by 
dicyandiamide on loamy soil; then follow dicyandiamide and old and trans¬ 
formed nitrolime which behave almost alike; the least favourable results 
were those obtained by cyanamide and nitrolime which present about the 
same parallelism. 

Pot-culture experiments. — The principal result of these experiments 
conducted in 1911 and 1912 with white mustard is that old and altered 
nitrolime has next to no useful effect, the eventual fertilizing action being 
balanced by its toxicity. 

Conditions of sate .—Following or an understanding between the “Ver- 
kaufsvereiuigung fur Stickstoffdiinger » of Berlin and one of the writers on 
behalf of the Dutch Experiment Station it was agreed that for Holland 
nitrolime was to contain at least 70 per cent of its total nitrogen under the 
form of cyanamide nitrogen with a margin of 5 per cent. This limit is easily 
exceeded in the factories and anyhow the effect of dicyandiamide nitro¬ 
gen cannot be compared to that of cyanamide nitrogen. Attention is also 
drawn to the disadvantages due to the presence of calcium carbide. 

The writers intend to continue their investigations. 

787 - Lime Rich in Silica as Manure. — immexdorf, h. Die Landw ifschaftuchen 
Versuchs-Stationen, V61. IyXXIX-I^XXX, pp 891-901. Berlin, 1913 

The writer in a series of experiments with, several calcareous materials 
containing from 0.03 to 19.51 per cent, of silica soluble in hydrochloric 
add, cm six loams containing from 17.90 to 36.18 per cent, of day and from 
53.07 to 75.97 per cent, of sand, did not find any of the inconveniences 
commonly mentioned by various writers. The condusion which he draws 
is that manuring with quicklime containing silidc add acts on the soil in 
the same manner as manuring with ordinary quicklime. The formation 
of cement-like concretions can be completely avoided by carefully spread¬ 
ing the lime on the soil and mixing it in well during favourable weather. 
Tastly it has been noted that the hydrated silidc add that is formed has 
a beneficial action, since it increases tire absorbent power of the soil. 
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788 - The Relation of Lime to Magnesia in Soils. — yoelcxer, j.a. (The Wo¬ 
burn Experimental Station of the Royal Agricultural Society of England, Pot-Cul- 

tuie Experiments 1910-11-12) in The Journal oj the Royal A^ricuUvral Society of 

Enjand, Vol. E 2 CXHI, pp. 325-338 -f Plates 9-11. London 1912. 

Continuation and conclusion of pot-ci jture esperiments begur in 1906 
on wheat: 

a) in soil containing 0.40 per cent, of lime and 0.20 per cent, of ma gnesia 
with the addition of magnesia, and magnesia and lime, in various pro¬ 
portions; 

b) in soil containing 0.83 per cent, of lime and 2,29 per cent, of magnesia 
with the addition of lime in various proportions. 

The general conclusions of the writer are : 

1. That magnesia may, with advantage to the wheat plant, be added 
to a soil poor in magnesia, so long as the amount of magnesia in the soil 
does not exceed that of lime. 

2. That as the ratio of lime to magnesia approaches 1:1, a benefit will 
continue to accrue, but that if magnesia be in excess, a toxic influence will 
be exercised and the crop be diminished. 

3. That soils in which magnesia is in excess of lime will not give fully 
satisfactory results as regards corn-growing, but will be benefited by the 
addition of lime. 

4. That lime used in excess does not possess the tome influence which 
magnesia similarly used has. 

5. That magnesia and lime alike are capable of modifying the growth 
of the wheat pliant, altering the nature and extent of the root development 
and the character of the grain. These modifications are mainly shown in 
the stronger and greener appearance of the flag, the production of a much 
developed and very fibrous root growth, and the greater assimilation of 
nitrogen, resulting in the obtaining of a more glutinous grain. 

The writer gives the results of a field experiment. 

On a plot 36 sq. feet in extent divided into two equal parts, one of which 
contained 0.77 per cent, of lime and 0.20 per cent, of magnesia and the other 
0.77 per cent, of lime and 0.40 per cent, of magnesia. Squarehead's Master 
wheat was grown in 1910-11, but as the crop was destroyed it was resown 
and the following results were obtained: 



Grain 

Straw 

Percentage 


lbs. 

Urn. 

of nitrogen 
in grain 

With 0.20 per cent, of magnesia. 

2 

4*/4 

1.77 

» 0.40 » » 

3 

6 3/4 

2.17 


The commercial value of the grain obtained from the plot with 0.40 per 
cent, of magnesia was estimated at is 6 d per quarter more than the other. 
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7S9 - The Influence of Lithium, Zinc and Lead Saits on Wheat,— voelcker, j. a. 

(The Woburn. Experimental Station of the Royal Agricultural Society of England, 
Pot-Culture Experiments, 1910-11-12: Hills’ Experiments) in The Journal of the 
Royal Agricultural Society ot England , Vol. T,XXI IT, pp. 314-325 Plates 1-8. 
I,ondon, 19x2. 

These investigations are a continuation and conclusion of pot experi¬ 
ments on wheat, the first of which was made in 1898 with lithium salts; in 
1909 experiments were begun with salts of zinc, and in 1912 with salts of 
lead. 

The first and principal conclusion drawn from these experiments is 
that the presence in the soil of quite small quantities of what are termed the 
« rarer constituents » has a far greater influence on vegetation than has 
hitherto been supposed. 

As for the results spec : al to each substance it was found : 

a) I/ithium: 

1) That in the form of any of its salts it produces a toxic effect if it 
is present in the soil t^ the extent of 0.003 per cent, or above. 

2) That the toxic effect is greater the more lithium there be present 
and that the form of nitrate is the most toxic. 

3) That when present in the soil in an amount not exceeding 0.002 
per cent, lithium possesses a stimulating influence. 

4} That among all the salts of lithium, the nitrate would seem to be 
the most stimulating salt and to produce the best results when notin excess 
of 0.001 per cent. 

5) That the action of the salts of lithium on vegetation is exerted 
mainly in the early stage of the germination of the seed. 

6 ) Zinc. 

1) That its salts when present in the soil in amounts exceeding 
0.02 per cent, produce a toxic effect; below this quantity they possess a 
slightly stimulating influence, more noticeable with the more soluble salts 
and especially with the nitrate. 

2) The toxic and the stimulating influences of zinc are about one 
tenth those of lithium. 

c) lead. 

1) That when it is present to the extent of 0.03 per cent, it does not 
possess any toxic influence upon vegetation; on the contrary the nitrate, 
with that amount present, would seem to possess stimulative properties, 

2} That farther experiments are needed to determine the amounts 
that can be safely or advantageously used. 

The writer lastly considers it necessary that similar researches be now 
extended to other crops in order to ascertain whether, as upon wheat, minute 
quantities of certain metallic compounds exercise an action capable of 
bringing about changes in their development, root formation and even in 
the nature of the grain produced. 
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790 - Annual Report for 1912 of the Consulting Chemist. — voelckek, j. a. in 

The Journal or the Royal Agricultural Society of England , Vol.LXXIII, pp. 276-2S3. 

London, 1912 

Amongst the questions relating to the control of fertilisers and feeding 
stuffs, the writer refers to a) the use of sawdust —* in its raw or prepared 
condition—as a constituent of feeding cakes or meals; 6) the so-called solu¬ 
bility of basic slag. He considers that sawdust is not a proper material to 
use for stock, while the question of the solubility of basic slag still remains 
unsolved. He calculates further that the fertilizing value of hop bine 
which is lost when the latter is carted off the land instead of being burnt and 
spread in the form of ashes is 6s od per acre. 

791 - Studies in Nitrogen Nutrition in Plants. — pouget, i. and chouchak, d 

in Annales de la Science Agronomique % Year 30, No. 4, pp. 2S1-302. Paris, April 1913. 

The following experiments were carried out with eight different soils, 
— A to H — each of which was distributed in 6 pots. The pots contained 
3.8 kilograms of soil. Two in each series received in addition a sufficient 
quantity of potassium phosphate, potassium chloride, and calcium nitrate 
to supply 1 gr. of P 9 0 5 , I gr. of K * 0, and 1 gr. of N respectively; 
three others received the same dressing without the nitrate, and of these 
two were used for measuring the crop while the other was used for soil 
sampling; the sixth pot of the series remained uncropped and served as a 
control for estimating the nitrification going on in the soil. A moisture con¬ 
tent of 18 per cent, was adopted in the earlier stage of the experiment, 
and later increased to 21 per cent, as the weather got hotter; it was main¬ 
tained by means of a daily watering on a balance. Millet seedlings were 
planted on February 27th. On April 30th ore third of the crop in each 
pot was harvested and the soil was sampled at the same time. On June 6th 
the remainder of the crop was harvested, fully mature, and the soil was 
again sampled. 

In every case the plants receiving nitrate produced bigger crops, the 
increase varying with the different soils, and the duplicates agreed very 
well together. Taking the crop with nitrate as 100 in each series, the crops 
without nitrate were as follows: 

Soils April Harvest June Harvest 


A. 

18.9% 

40 . 6 % 

B. 

M -7 

14.4 

C. 

47.0 

19.7 

D. 

28.6 

17.9 

E. 

61.3 

37-2 

F. 

43*5 

63.3 

G. 

$ 3.5 

80.9 

H. 

56.0 

43-4 


The total nitrogen in the soils does not vary much and could in r.o way 
account for the varying effect of the nitrate application. 

The process of nitrification in the soil receiving no nitrate was follow¬ 
ed by analysing samples drawn from the uncropped pot at the start and 
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at the time of the two harvests. No considerable accumulation of nitric 
nitrogen took place in any of the soils, and in G, which was the only one 
with a fair amount of nitrogen to start with, denitrification actually occurred* 
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The writers attribute this to the daily watering which they consider suffi¬ 
cient to saturate the soil and inhibit nitrification. They were unfortunately 
unable to analyse the April crop, but assuming that it contained only 3 
per cent, of nitrogen, the nitrogen content of the crop was greater in every 
case than the sum of the nitric and ammoniacal nitrogen in the uncropped 
pot, from which they concluded that the plants must have been able to 
absorb the organic nitrogen directly. Their conclusion was confirmed 
by some field observations at Algiers, where nitrification is frequently tem¬ 
porarily inhibited by heavy spring rains without impeding the activity of 
the vegetation in any way. 

Again, though no correlation could be established between the produc¬ 
tion of nitrates and the yields obtained, the writers show that there exists 
a distinct relation between the total soluble nitrogen in each soil and the 
yields. The total soluble nitrogen was estimated by two methods: in 
the first 100 gr, of soil were put into a glass tube of about 1 inch diameter, 
and water was allowed to percolate through it continuously. Every 24 
hours the percolate, which amounted to about 60 cc., was collected and ana¬ 
lysed. The amount of nitrogen going into solution diminished rapidly 
for the first few washings, and after that tended to remain constant, in¬ 
dicating a state of equilibrium between the reserve of nitrogen in the soil 
and the water. In order to investigate further this so-called point of 
limited concentration, 4gr. of soil was treated with 1 litre of water to* 
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which a few drops of chloroform had been added to stop bacterial action, 
and left in contact for a week with an occasional shaking. In this way 
it was found that the more soluble portions were all removed in the 
first washing and a state of equilibrium then attained. The writers have 
shown in previous works that the growth of plants varies with the con¬ 
centration of the solution in contact with their roots (1). 

With regard to the nitrogen supply in an unmanured soil, the plant 
growth should be at first in proportion with the total “available" nitrogen, 
i. e. that which goes into solution in the first few washings, but when this 
becomes exhausted the plants would depend on the solubility of the reserve 
or in other words on the point of limited concentration. In the experi¬ 
ments under consideration the April harvest should therefore be determined 
by the total available nitrogen, while the June harvest should be influenced 
rather by the limited concentration point. The results are given below: 

Point of limited 

Total available concentration 

parts per million parts per million 


A. 27.0 0.184 

B. 16.8 O.160 

C. 28.8 0.165 

D. 21.2 0.162 

E. S2.4 0.190 

F. 55.2 0.215 

G. 188.5 0.140 

H. 78.1 0.210 


The agreement is good and in the June harvest the only big discrepancy 
is soilG, which, as mentioned before, had an exceptionally large nitrate con¬ 
tent at the start which probably carried it through the growing period. 

792 - The Effect of Artificial Shading on Plant Growth in Louisiana.— Shaotz, 
H. L. in U.S. Department of Agriculture, Bureau of Plant Industry , Bulletin No. 279, 
pp. 1-29. Washington, April 1913. 

Two long wooden frames, each 24 by 6 feet, were covered by sections 
of doth of five different textures which reduced the light intensity within 
the frames to %, Vs . 77 . 7 * 5 - I / 93 of the normal respectively. A sixth 
section was left uncovered and there were no partitions between the sec¬ 
tions. One of the frames (A) was further provided with an electric fen 
but the variation in temperature and humidity between the two frames 
proved to be very small. Ii the two months (April and May) during which 
the experiment was running, about 70 per cent, of the possible sunshine was 
recorded. 

Maize, potatoes, cotton, radish, mustard, and lettuce were used for 
the trials, and measurements of the green weight per plant, of the height, 
and of the diameters of the stems were taken after 30 days, and again after 


(Ed.) 


(x) See No. 235 B. March 19x3. 
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50 days when the experiment was discontinued. The relative green weights 
per plant were as follows : 
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Daring the first period of the experiment growth was on the whole dis¬ 
tinctly better in full light, while in the second period only maiz e shows 
up as a sun-loving plant. The growth of the other plants increases with 

X 

shading even when the light intensity is reduced to —. 

Similar experiments are now being carried out in Colorado in relation 
to drought resistance investigations in the semi-arid portions of the United 
States. 


793 - The Resistance Offered by Leaves to Transpiratioml Water Loss. — 

Livingston, B. E. in The Plant World, Yol. z6, No. 1, pp. 1-35. Baltimore, Jan. 1913- 
The writer elaborated a method of measuringthe relative rate of tran¬ 
spiration in plants by means of standardised cobalt chloride paper and a free 
water surface, the results being stated in terms of the free water surface 
and called the'‘index of transpiring power". The method was checked by 
means of readings from two atmomdters and hourly weighings of sealed 
potted plants, which though not absolutely confirmatory showed consider¬ 
able agreement, but only two sets of readings are available for comparison 
on which to base the reliability of the new method* Results of several field 
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trials are gi\ea and indicate that the method should prove of great value 
in ecological studies, hut many more tests will have to be carried out before 
any reliable generalizations may be attempted. 

794 - Natural Root-Grafting. — Howard, A. in The A«vculU ' al Joviwl of India 

Vol VIII, Part n, pp 185-189. Calcutta, April 1913, 

The harmful effect of trees on the surrounding vegetation is well known 
to culthators in India, who recognise that some species do more damage 
than others, and when the botanical area of the Pusa Experimental Station 
was laid out, an attempt was made to limit the effect by digging a deep 
trench each year between certain trees and the adjacent cultivated area. In 
the case of bamboos and of certain other trees this was quite successful, 
but in other cases, for instance with pipal (Ficus religiosa), banyan (Ficus 
benghalensis) and teak ( Tectona grandis }, negative results were obtained, 
and when thin patches of the crop were examined in the surrounding 
land, tree roots were found under the surface up to 217 feet distant 
from the parent tree. The old trenches were carefully opened up in 
1912, and it was found that the severed roots had become connected 
again. New roots had been formed at the out extremity, they had 
grown across the width of the trench, which was 24 to 30 inches, and 
united with the severed portion of the root by a process of natural grafting 
followed by a rapid thickening of the connection which attained a thickness 
of 0.8 to 1.1 indies in 12 months. Moreover a trench 6 feet deep proved 
insufficient to intercept all roots, apart from their faculty of reuniting, for 
the roots of the pipal and banyan, which may be 10 to 12feet deep in the im¬ 
mediate vicinity of the tree, will come to the surface again further off and 
enter into competition with the crop. 

795 - Experiments in Wheat Breeding: Experimental Error in the Nursery and 

Variation in Nitrogen and Yield. — Montgomery, e g.—1 \S-Department of 

Agriculture .Bureau 0/ Plant Industry , BvlUHn 269, 61 pp. Washington April, 1913. 

The data obtained in the wheat breeding experiments carried out during 
the 5 years 1905-1910 at the Nebraska Agricultural Experiment Station 
have been gathered together for the purpose of determining the experi¬ 
mental error in the nursery stage, i. e. the stage at which selections are 
usually made. 

The standard plot adopted at the above station is the « centgener », a 
plot 3 feet square containing 100 plants 6 inches apart each way; but 
single rows and laiger plots are also used. 

In the first part of the bulletin the writer considers the experimental 
error in relation to the nitrogen content of the grain. 

Individual plants in 10 adjacent centgeners and in 10 correspondinglines 
of 100 plants each, weie analysed and the results were grouped in various 
ways, as were 2-foot sections of a 220-foot drill, also longer rows of 16 feet 
and small plots 5.5 feet square. The results show that wheat plants under 
nursery conditions vary considerably in their nitrogen content, the limits 
being in one case from under 2 % to over 5 %, but the variations are not 
inherited and must therefore be due to environment; moreover this variation 
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is not restricted to individual plants, but occurs also, though to a less extent, 
when centgeners, rows, or small plots are taken as units. The best means 
of reducing the experimental error proved to be to take a small unit, and 
make a large number of determinations ; for example: single plants 40 
determinations; 16-foot rows 5 to 10 determinations and centgeners 8 to 16 
determinations; and the method finally adopted as being the most practical 
for comparing strains on the basis of their nitrogen content consisted of 
rows 12 to 16 feet long repeated 10 times in different parts of the field. 

In the second part of the bulletin the writer treats of the experimental 
error in relation to yield, which is usually the factor of primary impor¬ 
tance in the production of new varieties. As in the previous part of the 
paper various sized rows and plots were considered and grouped together 
in different ways. When 16-foot rows were adopted it was found necessary 
to repeat them 10 to 20 times, and the greater the number of strains 
the greater the number of repetitions required on account of the 
increased area occupied by the trial. Small blocks, 5.5 feet square, 
on the other hand, repeated only 8 to 10 times gave equally accurate 
results. In creasing the length of the row or. the size of the block decreased 
the variability, but not to the same extent as repeating the unit measure¬ 
ments, and in all trials it was found most important to have control 
plots interspersed amongst the others to be used for determining the experi¬ 
mental error before the value of differences observed amongst the other 
varieties could be estimated. Though there were some exceptions, on the 
whole high yield in the nursery was correlated with high yieldin the field, 
and this was specially true when small blocks were taken as the nursery 
unit, the reason for this probably being that in that case the methods of 
sowing were exactly similar; while, in the ordinary centegener the equal 
spacing of the plants might introduce a fresh factor, and in the case of 
single rows competition between adjacent rows might introduce another 
source of error. 

796 - Studies of Natural and Artificial Parthenogenesis in the Genus Nicotians. — 

Wellington, R. in The American Naturalist, Vol. XIATL No. 557 f PP* 279-303. 

New York, nay 1913. 

An attempt to produce parthenogeuetic seed in the genus Nicotiana 
by means of the stimulus caused by foreign pollen, by mutilations, by 
fumigation, or by infections. Several hundred trials were made, but no 
unquestionable case of seed production was obtained. 

79 7 - On the Behaviour of Wheat subjected to the Action of Copper Sulphate 

Solutions of Different Concentrations. — i^esage, p. in Bulletin de la Sodiu 

Scientifique et Medicate de rOuest, Vol. 21, No. 3, pp. 129*132. Rennes, 1912. 

Wheat grains were steeped in solutions of copper sulphate varying 
in strength from 31 to 40 per cent, and for times varying from 1 to 195 
hours. The vitality of the seads was not seriously depressed in solutions 
Up to 10 per cent, so long as the grain was not left in the solution more 
than a few hours. But at the same time it was observed that moulds also 
developed in solutions up to 10 %, so that the effectiveness of copper sul- 
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phate dressings for seed, grain, which are usually carried out with 1 to 2 per 
cent, solutions, becomes very questionable. At the same time the writer 
points out that in drying the grain subsequenty to the steeping, the solution 
left on the surface of the seeds may become sufficiently concentrated to be 
toxic to mould spores. 

798 - Wild Wheat in Palestine. — COOK, 0 . F. — U. S. Department ot Aviculture 

Bureau of Plant Industry, Bulletin 274, 56 pp. Washington, April 1913. 

Following on the discovery of a new wild, wheat byM. Aaroa Aaronsohn, 
director of the Jewish Agricultural Experiment Station atHaifa, Palestine, the 
writer was instructed in 1910 to make further investigations of the subject. 
The present bulletin includes an exhaustive study of the plant in its native 
habitat and shows that normally it is a cross-fertilized species. It is widely 
distributed on the Anti-Lebanon range of mountains in northern Palestine 
and Syria, and is specially abundant on limestone formations. Its beha¬ 
viour suggests the possibility of acclimatization in the south-western portion 
of the United States, where it may be of value both for crossing purposes 
and as a fodder plant, and trials are being carried out to that efiect. 

799 - Sudan Grass, A New Drought-Resistant Hay Plant. — piper, c. v. 

U. S. Department of Agriculture, Bureau of Plant Industry, Circular No. 125, 20 pp. 

Washington, May 1913. 

Seed of the grass Attdrofogon halefensis was imported into the United 
States from the Sudan in 1909, ar.d has been tried in Texas and other 
parts of the semi-arid zone. The grass yields well in specially dry seasons 
and the fodder is much appreciated by stock Large quantities of seed are 
now being grown and the crop promises to be a valuable acquisition to dry 
land farmers. 

800 - projected Revival of the Flax Industry in England. - vabgas Eyre, j. 

in Science Progress, Vol. VII, No. 28 , pp. 596-628. London, April 1913. 

The cultivation of Lx in Engi&nu has always been subject to rather 
wide fluctuations, and though as late as 1870 23957 acres were under the 
crop, the area gradually declined, and has been quite insignificant since 1896, 
the markets being supplied by Russian fibre. Of late years, however, the 
linen industry in Russia has developed enormously, and it is now able to 
deal with all the best quality fibre produced in that country, so that prices 
have risen to almost twice their value of ten years ago and the possibility 
of reintroducing flax as a remuneratve crop in England has received the at¬ 
tention of the Co mmi ssioners appointed under the Development Act. To 
fliis end the writer was appointed in 1911 to gather first-hand information 
about the crop by studying its cultivation in Russia, Holland, Belgium. 
France, Ireland, Austria-Har.gary ar.d Germany. Moreover, certain field 
experiments were conducted last year in Bedfordshire, where, besides 
raising the crop, retting experiments were made in tanks specially construc¬ 
ted for the purpose. 

A Report of the enquiry was made to the Commissioners, who kindly 
gave their consent to the publication of the above article which s umma rises 
the document. 
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The Report leaves no doubt that the climate and soils in many parts 
of England, notably in Yorkshire and Somerset, as well as in the Midland 
and Eastern counties, is well adapted to the production of high quality fibre, 
and though its cultivation is somewhat more troublesome than that of 
ordinary farm crops, no difficulty should be encountered in that connection 
provided that practical information can be placed at the disposal of the 
formers. In order to produce high quality fibre, the process of retting 
and scutching requires skilled labour which could not be supplied by 
ordinary form servants, and it seens advisable that it should be under¬ 
taken by specialists; the all important question is, then, whether the after 
treatment of the crop can be dealt with in such a manner that remuner¬ 
ative prices can be offered to the farmers for growing the crop. The general 
evidence is undoubtedly favourable, but only practical trials can afford 
definite knowledge, and recommendations for the establishment of one 
or more small retting depots, each capable of dealing with the produce 
of 100 acres, were made in the Report. The gain to British agriculture, 
should the experiment prove successful, is held as an ample justi¬ 
fication for the expenses that would be incurred. The recommendations 
were favourably received by the Commissioners, and a society has been 
formed under strict conditions of non-profit trading in order that it may 
be eligible for a grant under the Development Act. 

The Bedfordshire trials in 1912, alluded to above, were made to include 
trials of varieties of seed procured in Russia and in Holland and the effect 
of adding muriate of potash at the time of sowing. Though care was ob¬ 
served not to select exceptionally favourable soil, the crops generally were 
good. Some difficulty was experienced in getting the crop weeded and 
pulled, but the villagers displayed some anxiety to do their best and their 
services became more useful as they became more familiar with the work. 
Female labour in the fields was abundant. Attempts made to construct 
a filter bed for purifying the effluent from the retting tanks, thoughnot 
altogether successful, indicated that the method might eventually prove 
useful, and further trials will be carried on during the present season. 
It is hoped at the same time to conduct some more systematic experi¬ 
ments with a view to gaining experience for the subsequent establishment 
of a small retting station. 

801 - Cotton in Egypt and the Anglo-Egyptian Soudan. Official Report Interna¬ 
tional Federation of Master Cotton Spinners' and Manufacturers* Associations', pp. 1-347. 

Manchester, March 1913. — Dudgeon, G. C. in Bulletin of the Imperial Institute, 

Vol. XI, Xo. r, pp. 90-ior. London, January-March 1913. 

At the October meeting of the International Cotton Committee in 
Berlin in 1911 it was decided to send Mr. Amo Schmidt, the Secretary of 
the International Federation of the Master Cotton Spinners' and Manufac¬ 
turers* Associations, to Egypt to prepare an itinerary for a tour of investi¬ 
gation by members of the Federation ; and, as a result, Mr. Amo Schmidt 
visited Egypt at the end of the year and wrote a very valuable report of 
his visit. In October 1912 the International Congress met in Egypt, where 
they had the opportunity of holding important discussions with various re- 
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presentatives of cotton-growing interests in Egypt. The delegates moreover 
decided that Mr. Amo Schmidt should proceed to the Anglo-Egyptian Su¬ 
dan and report on that country with a special view to its possibilities 
with regard to the production of cotton. The reports of Mr. Amo Schmidt's 
two journeys, together with that of the visit of the Congress, and an ap¬ 
pendix containing original abides by various technical experts, a few of¬ 
ficial documents relating to the matter treated, and some useful cotton 
statistics, are published in the above volume and form a valuable contribu¬ 
tion to our knowledge of the Egyptian cotton question at the present day. 

The deterioration of the Egyptian cotton crop formed the basis of a large 
number of the discussions. The decline in yield is a very real one and cannot 
be attributed to the fact that fresh lands are being used for the production 
of cotton which are less fertile than the older ones, for on old estates the 
decline is equally evident. The loss of quantity has been the subject of 
much complaint amongst spinners for some time past. 

The causes for this deterioration are numerous. Amongst the most 
important may be mentioned the mixing of varieties : as cross pollination 
is a very usual phenomenon in the cotton plant the introduction of a few 
seeds of an inferior grade very soon begins to affect the bulk and, together 
with the complete lack of appreciation of the necessity for any seed selection 
by the native cultivator, has undoubtedly had an important share in the 
reduction of both yield and quality. Another set of causes may be grouped 
together under the heading of bad cultivation and are chiefly due to the 
difficulty of educating the fellah. By long Use, agricultural procedure has 
become a part of the people themselves, and even with altered circumstances 
the necessity of reforms or modifications is rarely recognised. For instance, 
the difficulty of obtaining sufficient ZSTile water is such an established prin¬ 
ciple, that the possibility of Using too much is hardly considered, and as a 
consequence the cotton fields suffer from over watering. This, together with 
the practice of planting too dosely and not caring properly for the inter¬ 
spaces, stifles the crop and tends to its deterioration; moreover the close fo¬ 
liage thus obtained forms an admirable protection to the insect pests, the 
severity of whose periodical visitations has been a marked feature in the last 
decade. The crop, too, now appears twice in the rotation of three years 
instead of once as fotmely. Lastly, the raising of the level of the water in 
the canals, together with the absence of natural drainage, has been conclus¬ 
ively proved to cause waterlogging of the soil aud asphyxiation of the plants. 

With such a list of noxious influences the wonder appears to be rather 
that the plant could exist at all than that the yield and quality had been 
reduced; but with a thorough appreciation of the gravity of the position, 
far-reaching remedial measures have been inaugurated, the effects of which 
will probably make themselves felt before long. 

In the first place, a Botanical Laboratory and Plant Breeding Station 
has been established at Giza under the direction of Mr. W. L. Balls, where 
much valuable research work has already been done, and with this as a 
source of new varieties specially adapted to the conditions of the country 
the Government have undertaken their propagation and final distribution 
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of the seed to the farmers under the most favourable terms. For some 
time past the best and purest seed in the country has been obtainable 
from the State Domains, but only the larger fanners availed themselves 
of this supply. The Government is now taking up the distribution amongst 
the smaller farmers and it is further suggested that the State should make 
the sale of cotton seed a licensed trade in order to prevent altogether the 
disposal of inferior seed. The Government too has established a number 
of demonstration farms to educate the fellah in the matter of cultivation, 
and these have been so succussful that they are being repeated in all parts 
of the country. 

With regard to the insect pests a Commission has recently been ap¬ 
pointed to study the subject thoroughly. It is hoped that they may find 
a means of checking the ravages of the pests by the introduction of an in¬ 
ternal parasite of the cotton worm such as exists in India, where the cotton 
worm is a common insect but has never been observed as a pest on the cotton 
crop. 

The question of drainage too is occupying much attention ; a great 
scheme for the relief of those areas in the Delta which suffer most has now 
been commenced by the Government but will take many years to complete. 
The chief difficulty lies in the low level of the land and the necessity of 
lifting the water to higher levels by means of a pump in order to get rid 
of it. At the same time, now that the raising of the Assuan dam has pro¬ 
vided the necessary water supply, the new drainage system will also make 
it possible to reclaim large areas of salted land in the lower part of the Delta. 

In the Sudan, the cotton-growing districts may be considered under 
four neadinga: 

I. Flood Irrigation . 

This includes the Tokar district where 50 000 feddans (i) are under 
cotton and the Kassala district where 4000 feddans are under cotton. 
They are watered by the flood water of the ELhor Baraka and the Gash 
respectively. Both these rivers come from the mountains of Abyssinia and 
Eritrea, and are in flood from July to September, at which period only 
they reach the sea. The water thus obtained, together with a rainfall 
of about 6 inches per annum, is sufficient to raise a cotton crop which 
averages about 400 lbs. of seed cotton per acre, but which can easily be raised 
to 700 lbs. of seed cotton with a little care. Cultivation is very primitive 
and the fact that the rivers have a habit of flowing in different districts 
from year to year does not encourage the cultivators to prepare their land 
in advance. Only the best quality cotton is grown by the natives and the 
seed is supplied by the Government who also exert a controlling influence 
on the Tokar market by having an official classifier for grading the crop. 
With a proper control of the flood water large areas of suitable land could 
be brought under cultivation, but railway communications must also be 
established before the districts can be developed. 


(x) x acre — 0.936 feddan. 


6 
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II. Pump Irrigation . 

This is practised in the districts north of Khartoum where the climate 
is not particularly well adapted to cotton. Plantations are still almost in 
an experimental stage and the Zeidab estate of 10 ooo feddaus run by the 
Sudan Plantation Syndicate is the most flourishing example. 

III. The Ghezira . 

This district consists of the triangular piece of land betwen the Blue 
and the White Nile south of Khartoum. Here the rainfall gradually increas¬ 
es as we go south and the climate generally is more favourable to cotton 
than in the district north of Khartoum. A great irrigation project has been 
formulated by Sir William Gars tin for establishing a barrage at Sennar on 
the Blue Nile and cutting a canal from there parallel to the Blue Nile to a 
point about 40 miles south of Khartoum. This would eventually lead to 
the irrigation of 1 000 000 acres at an estimated cost of £6 000 000. In 
the meantime a test farm was started 2 years ago at Tayiba where about 
2 000 acres are now irrigated by means of a pumping station. The manage¬ 
ment of the farm has been given to the Sudan Plantation Syndicate who 
had the experience of their other plantations to guide them and were able 
to induce trained farmers to come from Zeidab and teach by their example 
the inhabitants of the Ghezira the proper way of growing cotton. The 
experiment has been a complete success. Natives are clamouring to be 
allowed to become tenants and the cost of producing cotton is very little 
higher than in America. It would seem advisable before embarking on the 
main irrigation scheme to repeat these test farms in two or three other 
parts of the Ghezira in order to be quite certain that other soils are equally 
suitable and to ascertain through actual experience the cost of excavating 
the channels in the various parts of the Ghezira, and, at the same time, 
to educate the inhabitants in cotton growingand to await an increase in the 
population to take up the holdings. 

IV. Rain Grown Cotton . 

Suitable districts for this form of cultivation occursouthof Sennarandin 
the southern portion of the Kassala province. The methods of cultivation 
are very primitive and only American varieties flourish. So far about 
1000 tons of this kind of cotton are produced annually but the possibilities 
of extension are said to be very great. 

In conclusion it may be added that in the debate wh*ch followed the 
reading of the King's speech at the opening of the British Parliament in 
March 1913, the Right Hon. H. H. Asquith, Prime Minister, said : «I may 
say, as to the Sudan loan, that the maximum amount we propose to ask is 
£3 000 000 in instalments, and I believe that prospects of its develop¬ 
ment are such as to afford ample security.» 

802 - Egyptian Cotton Guiturejin the Southwest (United States). —Scofield* c.s. 

in U. S. Department of Agriculture, Bureau of Plant Industry , Circular No. 123, 
pp, 21-28. Washington, April 26, 19x3. 

Extensive trials of Egyptian cotton were made in irrigated districts 
of Arizona and California during the season 1912. Seed was distributed 



on, CROPS. - VARIOUS CROPS 1045 


to 75 farmers and about 530 acres were planted. The yield per acre varied 
from 400 to 700 lbs. of lint, which fetched the same price as imported Egyp¬ 
tian, and the results in general appear to justify further trials on a still 
larger scale. 

.803 - Ground-Nut in Gnjeiat* — Sane, C. V. in The Ai,ncnTvral Journal or India t 

Vol. vm, Part n, pp. 178-184. Calcutta, April 1913. 

A short article showing that the cultivation of ground-nuts, after having 
first been tried at the Government Farm, Surat, is slowly extending over 
South Gujerat. The crop is liable to damage by birds, beasts and thieves, 
and the cost of cultivation and harvesting are very high; but good yields 
up to 2600 lbs. per acre are obtained, and the possibility of large profits 
may induce cultivators to adopt it as a regular crop in their rotation. 

804 — The Nieotine Content of Hungarian Tobaccos. — Toth, Gyula Magyar 

Dohdnynjsag, Year XXX, No. 9, 5 pp. Budapest, May 5, 1913. 

The continuation of a series of experiments regarding the nicotine content 
of Hungarian tobaccos (1). The writer effected the complete extraction of 
nicotine from tobacco leaves destined exclusively for the Hungarian fac¬ 
tories. 

Hungarian tobaccos are mostly not manufactured till two or three year 
after the leaves have been gathered. The writer has found that the nicotines 
content of the leaves diminishes during this time, a fact which is especially 
advantageous iu the case of these tobaccos from the consumer's point of view, 
as the original amount of nicotine present is very large. 

The writer examined first and third class tobaccos of the following 
varieties from the crops of 1907 and 1910: Debreczen, Tisza, Szeged, fine 
garden, semi-fine garden, Musfeat&y and common tobacco. The samples 
having been taken from nearly all the districts supplying the Tobacco 
Department, the data obtained can be generalised. 

Table I shows the nicotine content of the different varieties. 

Table I. 


Variety 

No. of 
samples 
examined 

Minimum 

% 

% 

Average 

Content 

% 

—• 

— 

Mi 

— 

— 

Debreczen. . . . 

24 

1.8 

4-3 

3-0 

Muskat&ly. . . . 

. . 25 

i -7 

5-3 

3.1 

Tisza. 

. . 16 

2-5 

4.6 

3.8 

Semi-fine garden. 

. . 65 

0-5 

3-6 

1.6 

Szeged . 

13 

1.4 

6.2 

3-7 

Common .... 

3 

I -4 

5-9 

4-3 


Hitherto the diminution of the nicotine content during the keeping of 
tobacco was a mere hypotheses. 
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(1) See Magyar Dohdnynjsdg Nos. 17 and n, 1911. 


{Author's note ) 
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Table EC gives the nicotine loss in 12 samples of tobacco analysed at differ¬ 
ent dates. 


Tabus II. 

Nicotine per cent 


Variety and Quality 

at the beginning 
of the experiment 

after 

6 months 

after 
one year 

— 

— 

— 

— 

Szeged. I. 

, . . 2.2 

2.2 

2.2 

Tisza I. 

. . 4.6 

4-4 

4-4 

Tisza I . 

. • 4.2 

4.0 

4.0 

Muskat&Ly I. 

• * 44 

4 -i 

3-7 

Semi-fine garden I. 

. . 1.9 

r.6 

1.6 

Debreczen L. 

. . 44 

44 

4-4 

Muskat&ly III. 

. . 2.2 

3.2 

2.1 

Debreczen I. 

. . . 4.2 

3-9 

39 

Semi-fine garden HI. . . . 

. . 1.1 

1.1 

1.1 

Muskat&ly. 

• - 

3 -i 

3-1 

Semi-fine garden. 

. . 1.6 

i -5 

i -5 

Common m. 

. . 1.4 

1.4 

1.4 


These results show that tobacco kept for a long time in a dry place 
may lose a certain proportion of its nicotine content. 

805 - Economic Results of Cultivating Heavy Tobacco Crosses Resistant to 

Thie/avia basicola . — Aielli Doxnarumma in Bollettino tecnico della coltiva- 
zione de\ tdbacchl pubbltcato per cura del R> Istiiuio SperimetUale in Scafati {Salerno), 
Year XII, No. 2, p. 89 -j-figs. Scafati, March-April 1913. 

A supplement to the observations published in No. 5 of the above-men¬ 
tioned periodical for 1911 and No. 6 for 1912 (1). The economic results ob¬ 
tained in cultivating tobacco in the Province of Salerno are given in a table. 
While the Kentucky variety there only yields a gross return of about £ 24 
per acre, the heavy crosses (Italia X Kentucky, Salento X Kentucky, Moro 
X Kentucky) yield a gross return of from £ 28 to £ 35 per acre. This result 
is the more important, seeing that this type of tobacco is also superior from 
an agricultural and an industrial point of view. 

806 - Observations on the Preparation of Cacao. — persoli, e. in Comptes rendus 
Hebdomadaires des Stances de VAcad&mie dee Sciences, VdL 156, No. 18, pp. 1394-1396. 
Paris, May 5, 1913. 

The cacao which finds its way to the European markets from the corn- 
tries where it is produced undergoes fermentation after being gathered. 
The conditions of this process are as yet undetermined, with the result 
that the cacao-making industry has to deal with an extremely variable 
product. The operation has the double aim of destroying the sweet mud- 


m)- 


(t) See No. 234, B . Jan. 1912, and No. 520, B. May 1913. 
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laginous pulp which adheres closely to the seeds of the fruit, and to produce 
useful chemical changes in the kernel. 

In a first series of studies, undertaken with the object of making the 
preparation of cacao more systematic and less difficult, the writer found that 
the method at present in use coilld be modified with advantage by using a 
mechanical process for removing the pulp after a preliminary treatment of 
the fruit with a weak alkaline solution : The fresh seeds are macerated for 
somehoorsat a temperature of 45°to 50°C.m a ipercent sodium carbonate 
solution and are then left in a warm, damp spot until the pulp has under¬ 
gone sufficient transformation. Unfortunately, this process gives every 
opportunity for the growth of moulds, and for this reason the writer has 
undertaken new investigations with a view to sterilizing the fresh seeds. 

By the simple action of steam under slight pressure in an autoclave, 
seeds were obtained which after the pulp had been removed mechanically 
presented an excellent appearance. The flesh of the kernel retains its 
beautiful violet colour after desiccation, showing that the tannic compounds 
had undergone no chemical change. The sterilized seeds were reduced to 
powder and then subjected to two kinds of tests, the one of a chemical, 
the other of a biological nature. From these it was concluded that it is 
possible to obtain changes in this sterilized powder in the laboratory which 
are comparable to those in the course of the present method of preparation 
as practised in the countries where the cacao is grown and that the latter 
would derive considerable benefit from the adoption of the new process. 

807 - New Kitchen Garden Plants (1). — Dubois P. m La V%e Ayicole ei Swale 

Year 2, No. 23, pp. 671-673. Paris, May 10, 1913. 

Very long Aubergine , Perfection . — Very hardy and early as well as un¬ 
usually productive. Each plant (about 3 ft. in height) bears 15 to 20 fruits, 
up to 12 inches long and 2 to 3 inches in diameter; the fruits are nearly 
cylindrical, of a fine dark violet colour and travel well. 

Improved white Catdoon. — This is distinct from other varieties on ac¬ 
count of its very wide, thick, full, tender, fleshy ribs, which, so to say, whiten 
of their own accord; vigorous, hardy, and without spines. 

Improved Saint Fiacre Carrot. — A good variety as regards fine flavour, 
shape and colour; it is the result of long continued selection of the ordinary 
Saint-Fiacre variety and belongs to the short, red, early type. 

Cauliflower, Marvel of All Seasons . — This variety has a short stem 
and green foliage, is erect and regular and resembles the half-hard Paris 
variety. Its laige heads, nearly covered by the leaves, are very white and fine, 
and dose-grained in texture. Their quality is excellent and their development 
very rapid. The early growth of the head makes this variety suitable for 
forcing, while as it resists not only spring frosts but also excessive heat in 
summer it is equally adapted to planting in the open. 

Early Cabbage , King of the Markets. — One of the earliest summer cab- 


(£*). 
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gardening 


(1) See No, 374, B. April 1913. 
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bages. The head is large, round and very firm, rising from amidst, fine, 
glaucous, rounded foliage. 

Improved Rockford Cucumber — The favourite variety in England. The 
foliage is abundant and the plant produces a quantity of fruit with firm flesh, 
and of a delicate green, recalling by their shape the Improved Telegraph 
Cucumber, but with more prominent spines. 

Green Water-Melon from Tripoli (non-running). — This variety, which 
is very common in Egypt, has straight, elongated, well-shaped fruits, which 
when completely developed are of a uniform dark green. The plant is 
vigorous and very prolific, has divided leaves, and is resistant to heat. 

Extra-early dwarf “Mangetout” Haricot with green seed. — This variety 
presents the same advantages as the extra-early dwarf white Mangetout, 
but in addition, produces a green seed like that of the green kidney 
bean, if properly dried in the shade before being completely ripe. 

Red winter G . N. Lettuce. — These lettuces, though small, produce heads 
of a nice shade of green tinged with copper colour, and are crisp with an ex¬ 
cellent flavour. They pack and travel well. 

Marteau Turnip for forcing. — Very early, has little foliage and grows 
rapidly, being thus especially adapted for first sowings under glass,as an early 
vegetable, or for late sowings. The shapely dean very white root resembles 
in shape the Marteau form of the Des Vertus turnip. Its flesh is fine and 
sweet. 

Colossal Virgin Sorrel. — Has remarkably large leaves, still larger than 
those of the Blonde Eyons. 

Express Mangetout Pea. —A half-tall variety (3 ft. 6 in.) producing abun¬ 
dance of fine large pods ; very early. 

Mammoth wrinkled dwarf Pea. — Early, coming in immediately after 
the very early varieties ; produces a large number of pods. 

Wrinkled tall pea, Sensation. — The result of a cross between Aider- 
man and Edwin Beckett. This new hybrid resembles both its parents in 
habit, and like the first is remarkable for its resistance to heat and for its pro¬ 
ductiveness. The strong, solid stems are provided with ample foliage, and 
attainaheightof about 5 %feet. They are covered with pods, usuallyin pairs, 
6 to 7 inches long, very full and containing 11 or 12 large green sweet melting 
peas of excellent flavour, which remain tender even if picked when almost 
ripe. A mid-season variety. 

Oval white summer Radish. — The root is smooth, very dean, and well¬ 
shaped ; the flesh is fine, and very full and has an excellent flavour; as the 
roots donot become hollow early, they need not be eaten till they are nearly 
fullgrown. This variety does not split, even in very wet weather. 

Dwarf extra-curled parsley , Perfection. — The leaves axe very fine and 
curly. 
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3 o 8 - A Comparison Between the Cuttings of Grafted and Ungrafted Vines (1). 

— Saco, F. in Comptes Rendus Hebdomadaires des Stances de VAcsdbnie da Sciences, 

V 61 . 156, No 15, pp. 1167-1169. Paris, April 14, 1913. 

The writer has shown in a preceding paper that “ Grafting does not pre¬ 
serve absolutely the characters of the associated vines forming respectively 
the stock and the scion. 

" There are cases where modifications of these characters are observed 
or the reciprocal transmission of certain other characters, which axe regarded 
by writers on vine-growing as primordial or definitely acquired. Any par¬ 
ticular character possessed by a hybrid can be accentuated or diminished, 
that is to say systematically modified, by grafting on suitable stocks (2) '\ 

In continuing his investigations, M. Baco proposed to discover whether 
variations thus obtained persist, or increase, in propagation by slips, and 
whether they are accompanied by changes in the root system. 

On February io, 1911, ten slips as similar as possible were taken from 
each of eight types mentioned later (two controls and six subjects of experi¬ 
ment) ; variations in these vines had been observed in the writer's experi¬ 
ment field at Belus (I^andes). 

The vines were planted separately in good, friable, homogeneous soil 
and at the same depth; they were left for 2 years without other care than hoe¬ 
ing, and the spraying necessary for keeping them in good health; all the 
vines were treated alike. The writer determined, chiefly in 1912, and in 
particular on August 28 and October 20 of that year, that the characters 
acquired by means of grafting had persisted; in particular, those of colour, 
habit, vigour, leaf-fetll, and resistance to mildew. On up-rooting the vines 
on January 28,1913, If. Baco further found that the parts below ground 
had undergone changes in accordance with those of the parts above ground. 

Plants derived from grafts showed the following differences from those 
taken from ungrafted vines: 

Unvaried Baroque . — Roots going deep (35°), fleshy, with rootlets. 

Baroque from graft on 1202. — Roots going somewhat deep (55°), fleshy and fairly 
rich in rootlets. 

1202 from graft on Baroque. — Roots spreading (7o°J, very fleshy, with rootlets. 

1202 from plant on its own roots. — Root going somewhat deep (54 0 ), very fleshy, 
and rich in rootiets. 

Baroque trom graft on 157 11 . — Roots somewhat spreading (6o°), fleshy, and with 
many rootlets.. 

Baroque from graft on Rupsstris du hot. — Roots going somawhat deep (50°), very- 
fleshy and very plentifully supplied with rootlets. 

Baroque trom graft on 3309. — Roots somewhat spreading (65°}, fit shy, very rich in 
rootlets. 

Baroque trom graft on ioi 14 . — Roots going somewhat deep (55°), somewhat fleshy, 
an 1 with many rootlets. 

From these experiments " it may be concii (led that, ir the cases of the 
grafted Baroque ar.d grafted 1202 at Belus, as well as in those of this Vini- 

(1) See No. 138, B., Feb, 1913. {Ed.). 

(2) F. Baco, Snr des variations de vignes gnfiies. — Comptes Rendvs, Feb. 15,1909. 

(«). 
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fera grafted on 157 «, Rupestris du Lot 3309, and 101 14, certain specific 
variations due to grafting have proved to be transmitted by slips, and that 
the modifications of the parts of the plant above ground have been accompa¬ 
nied by important specific changes in the root system 

Soy - Late Pruning, — Ravaz, n. in Le Proqris Aqricole et Vttzcole, Year 30, No 17, 
pp. 517-518. Montpellier, April 27, 1913- 

The following table gives the results obtained in 1912 at the Montpel¬ 
lier School on a plot of vines devoted to the determination of the influence 


of the pruning time upon vegetative phenomena* 

No. of Row Destroyed eyes 

% 

9 Pruned in September, after the vintage .... 37.70 

10 Pruned on the fall of the leaves.74.00 

11 Pruned the end of December.61.00 

12 Pruned when the sap began to rise.31.50 

13 Pruned at the opening of the buds. 4.80 


14 Pruned when the shoots were 5-6 cm. long . . 0.00 

The following tables give the wood and fruit production. 


Weight of wood per vine in ounces 




1903 

1906 

| w 

1908 

1909 

1910 

X9XX 



Row 

9. . . . 

HO 

18.0 

22.0 

m 

14.4 

16.8 

21.2 

23.9 

17.7 

» 

10. . . . 

II.7 

21.2 

21.6 

1 

26.2 

29.0 

28.9 

28.6 

23-4 

a 

II. . . . 

II.I 

, * 6-3 

23.2 


20.3 

230 

21.2 

237 

195 

> 

12. . . . 

z 3-7 

16.7 

194 

16.5 

1S.4 

24.1 

21.1 

22.6 

18.7 

s 

13 . • • - 

13.8 

18.9 

1S.9 

z 5-9 

21.2 

23*4 

I9.I 

23.4 

1 18.8 

I 


I4* ' • * 

14.S 

*74 

17.8 

19.7 

23A 

21.2 

21.4 

26.9 

20.0 


Thus, the latest prured row always takes a good place* 


Number of bunches per vine 




1908 

1909 

1910 

xgxx 

19x2 

Average 

Row 

9 • • - ■ 

12.15 

17.2 

16.7 

H 

12 

* 3-72 

j 

10 ... . 

12.45 

14.6 

x8.8 

mm 

15 

H -44 

» 

II ... . 

14.85 

18.6 

16.7 

l 7'4 

13 

15.30 

> 

12 ... . 

14-55 

19.8 

19.7 

20.0 

12 

17.23 

1 

13 • ■ - 

18.30 

20.5 

19.4 

19.6 

14 

18.54 

a 

14 ... - 

14-55 

17.7 

18.1 

2b. I 

19 

ig.60 
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Production per vine in ounces 



1906 

1907 

1908 

1909 

1910 

X9XX 

19x3 

Average 

Row 9. . . . 

47.0 

149.9 

1433 

92.1 

96.0 

64.7 

38.2 

90.I 

> 10. . . . 

27.8 

1450 

125.6 

152.8 

143.0 

S0.3 

78.8 

107.6 

» 11. . . . 

36.2 

120.3 

109.2 

107.8 | 124.5 

67.8 

55-5 

88.8 

. 12. . . . 

44-5 

134*4 

141.1 

I 34-4 

i 36 .y 

40.S 

S2.3 

107.3 

' * 3 - * • • 

40.3 

168.0 

141.1 

120.7 


83.5 

74.2 

108.8 

» 14. . . . 

55-7 5 

157-7 

* 47-7 

125.4 

123-4 

102.8 

62.2 

110.7 


In order to make the data complete, the production per vine is given, 
but the figures for 1912 are of no value, as all the rows were tested by an 
artificially caused attack of mildew. 

810 - Planting Northern Vineyards and Foreing-Honses with the Assistance 
Of American Stocks. — Prosper, Gervais in jLe Progris agricole et viticole, Year 30, 
No. ax, pp. 648*657. Montpellier, May 35, 1913. 

Phylloxera still continues its devastating course, for though its pro¬ 
gress has been somewhat checked in the Northern and North-Eastern dis¬ 
tricts, where the climate is cold and damp, this does rot prevent the sys¬ 
tematic destruction, and the undoubted disappearance of old vineyards. 
And then there will arise in those districts, if it has not already arisen, the 
question of whether it is well to replant the vanished vineyards, of the 
conditions under which this could be done, together with the means and 
methods to be adopted to carry out the work. 

The writer considers that the reconstitution of northern vineyards 
is wonderfully simplified by the use of American stocks or their hybrids, 
on account of the undoubted advantages accruing from grafting, viz. ear¬ 
lier maturity, and increased yields of better-developed and improved fruit. 

Hie satisfactory results of grafting should be seconded and completed 
by the choice of the grafts. These should be carefully selected and have 
reached the first stage of maturity. It would be well further to choose 
only white varieties. 

Hie stocks which seem most suitable to the soils and climates in ques- 
stion are: the Beriandieri hybrids (Vinifera-Berlaudieri, Berlandieri X Ri- 
paria); the Riparia hybrids (Solonis X Riparia, Riparia x Rupestris} ; 
the hybrids of Coidifolia (Cordifolia X Riparia, Riparia X Condi folia-Ru- 
pestris, Solonis X Cordifolia-Rupestris,); these are preferable to Rupestris 
dn Lot and to hybrids of Vinifera X Rupestris, whose well-known faults 
should prevent their being used. 

The building of forcing-houses and the cultivation under glass of 
American stocks, or hybrids, will open up new resources, and bring the 
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■vine-growing industry the elements of true progress, of development, 
and of continued prosperity. 

Si i - Hortieultnral Research: the Aetlon of Grass on Trees. — Pickering, s.in 
Science Progress , Vol. VII, No. 28, pp. 490-503* London, April 1913. 

The harmful influence of grass on fruit trees varies considerably with 
the nature of the soil and the method of treatment. Young trees planted 
in land already grassed or put down to grass immediately after planting 
suffer most, while if grass is merely allowed to establish itself slowly in 
an older plantation the effect seems to be reduced to a minimum. But 
the action is a perfectly general one, and with one single exception has 
been observed in all parts of England and in all classes of soil. The visible 
effect is not confined to stunted development, but is manifest too in the 
altered colour of bark, leaves and fruit. 

Numerous possible causes of these changes have been investigated, 
foremost among which are lack of water and plant food owing to the com¬ 
petition of the grass. Trees under grass were watered by means of tubes 
so that the soil in contact with their roots was moister than the ad¬ 
jacent tilled soil, and observations taken one season showed that the 
moisture content in soil under grass was never reduced below the opti¬ 
mum point, yet in both cases the trees were obviously less healthy than 
similar trees in tilled soil. In other experiments carried out in pots the 
grass roots were preverted from coming in contact with the tree roots by a 
sheet of fine gauze placed about 4 inches below the surface, and plant 
food was supplied from below, yet even under these conditions the trees 
suffered from the grassing. Added to this, the general conclusions that 
trees in tilled soil do better in dry years than trees in grassed soil in 
wet ones, also that soil under grass is usually richer than tilled soil, dispose 
of the water and food supply as possible causes. Feeding the grass withsheep 
does not improve matters, and the effect of keeping poultry in grass 
orchards is now being investigated. Mechanical analyses of the soils failed 
to reveal any contributing cause, nor was the effect simulated when the soil 
was made alkaline. I/ack of aeration would not appear to be of impor¬ 
tance from a consideration of the iron drum experiments described in a 
previous article (1) and of the fact that trees were grown in a soil artifi¬ 
cially enriched with carbon dioxide without disturbance, and it is equally 
impossible to make differences in temperature between grassed and tilled 
soils account for the phenomenon. Finally, bearing in mind all the 
available evidence, the writer was led to the conclusion that the action must 
be due to some toxic effect, using the term in its wider sense to mean the pre¬ 
sence of some poisonous substance in the soil, without defining its direct 
source; this hypothesis is certainly confirmed by the following experiment: 
trees were planted in pots, the surface of which was covered by moveable 
perforated trays on which the grass was grown. In spite of the complete 


(1) See No. 378, B. April 1913. 
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separation of the grass from the tree roots, the growth was reduced by 25 
per cent; when, however, the drainage from the grass was collected and left 
exposed to the air some time previously to being used on the tree, the effect 
was beneficial. These results indicate that the trees suffer by reason of 
something added to rather than removed from the soil, also that by 
oxidation the toxin is converted into plant food. 

3 fow when a soil is heated, the amount of soluble organic matter it 
contains is increased, and at the same time the soil becomes toxic to germi¬ 
nating seed. Both these effects are considerable at 150° C., but diminish with 
the temperature; they are still recognisable at 6o° C. and probably begin to 
operate at 30°C. A similar effect is obtained when a soil is treated with anti¬ 
septics, and the tome substance decomposes gradually if the soil is aerated 
and moistened, but remains unaltered for several months if airisexcluded 
from the soil; the rapidity with which the toxin is formed indicates thatitisa 
direct and unstable product of chemical reaction. The soluble organic matter 
also decreases with time, but not as rapidly as the toxin, so that when the 
latter has completely disappeared some excess of the soluble organic mat¬ 
ter is left over and accounts for the increased fertility of the treated soils* 
Tomato and tobacco plants grown in soil heated to 30°, 6o°, 80°, ioo°, 
125°, and 150° C. respectively dearly showed the effect of these two opposing 
factors ; after a preliminary check the plants grown in the soils heated to 
the lower temperatures recovered and were able to profit by the increased 
nitrogen supply, but when the soil had been heated beyond a certain point, 
the check was too prolonged and the plants never caught up lost time, so 
that it required a second crop to show the effect of the increased nitrogen sup¬ 
ply. The results varied a little according to the sensitiveness of the plants, 
but on the whole the results justify the condusion that the oxidisable 
substance which is toxic to seeds is also toxic to plant growth. In order 
to extend the experiments to trees, the aeration of the soils was re¬ 
stricted by enclosing them in bottles, and under these conditions the 
toxic effect of those heated to 125° and 150° C. became noticeable. 

Coming back to the question of grassing, a somewhat analogous case 
is presented when soil is first uncovered by the removal of grass; it does 
not behave normally at once, but after exposure to the air becomes more 
favourable to plant growth than ungrassed soil, owing to the presence of 
a larger amount of nitrogenous and organic matter. The resemblance be¬ 
tween the behaviour of grassed and heated soils is shown in yet another man¬ 
ner : owing to the presence of some oily or waxy substance heated soils 
are more difficult to wet than unheated soils, and this peculiarity is repro¬ 
duced to alesser degreein grassed soils. On the other hand grassed soils have 
never proved toxic to germinating seeds, so that the connection between 
the two cases is not established, though they undoubtedly have somepoints 
in common. 

The writer is unable to accept Russell and Hutchinson’s hypothesis of 
protozoa as the limiting factor in soil fertility, for on this hypothesis a max¬ 
imum fertility should be obtained by heating soils to 50° C., at which tem¬ 
perature protozoa are killed with least injury to tecteria. He points 
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out that his experiments do not confirm this view; but, he adds, on the other 
hand it the process is a purely chemical one resulting in the formation of a 
toxin it seems difficult to believe that the plant food liberated by heating a 
soil to ioo°C. would besufficienttoaccountfor the extra vigour ofplants. He 
concludes by saying that “ both explanations are probably correct but 
neither alone affords a full explanation of the facts ”, 

812 - The Plum Industry in Serria. — Stovkowiich, w. in La Vie kgncou et Su- 
rale. Year 2, No* 21, pp. 616-619. Paris, April 26, 1913. 

The importance of plum cultivation . — Plum growing and the various 
industries connected with it form a very important source of the revenue 
of Servia. Plums, under different forms, are exported annually to the 
value of nearly a million sterling. 

Plums occupy a much larger area in the country than any other fruit 
trees, and are especially grown in the West and Centre of Servia, particu¬ 
larly in te departments of Kraguyevatz, Valyevo, Podrinye, Rudnik, 
Chacbak, XJjitzeand Eruzhevatz. The following figures give an idea of 
the importance and the development of plum cultivation in Servia : 


Year Area under plums 

— acres 

1S89.157 750 

1900.. 251000 

1906 . . . ..326 500 

1911.346 500 


By far the most widely grown variety is Projegatcha (Lorraine 
plum). The trees are usually propagated by means of suckers taken from 
below the trees in old orchards ; after planting they are left to themselves, 
but there is a marked tendency towards more systematic cultivation. 

The prosperity of plum growing is entirely due to the plum industries 
in Servia. About two-fifths of the total crop is dried, one-fifth is made 
into preserve, while the remaining two-fifths are used for the manufacture 
of plum brandy (“ rakia ” or “shlivovitza "), with the exception of a very 
small quantity exported as fresh fruit, chiefly to Germany; these are the 
finest fruits hand-picked before they are quite ripe. The home consump¬ 
tion also is included in the last-mentioned two-fifths. 

The -prune industry. — This industry is much developed and is very 
prosperous, Servian prunes bang celebrated abroad. The somewhat 
primitive drying apparatus, the “ puchnitza ” (a kind of baker's oven), 
and Glavinitch's oven, hitherto employed, are about to be replaced by a 
very much better apparatus which has been selected from the exhibits of 
many oven competitions organized by the Government. 

The principal plum markets are held daily (except Sunday) from the 
1 st of September (oldstyle) to the end of November, in the following towns: 
Belgrade, Shabatz, Kraguyevatz, Valyevo, Chachak, Obrenovatz, Arandje- 
lovatz and I<oznitza. The Servian Government takes special measures 
throughout the plum season to prevent the sale of damaged or inferior fruit. 
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and to prevent fraud. The prunes are sold by weight and also according 
to the number per pound. They are sorted in the salesmen’s store rooms 
by means of sorters with sieves of different dimensions. The classifica¬ 
tion of prunes adopted in the Servian trade is, in general, as follows: 


60-65 fruits per pound “ Chestiz£ ” 


70-75 

a 

9 

9 “ Sedmitz£» 

8085 

) 

9 

j “ Osmitze ” 

95-100 

j 


9 “ Stotink 6 ” 

115-120 

» 

» 

» « Usance ” 

120-130 

» 

> 

9 u Mercantil 1 


The exported prunes are dispatched in sacks containing 130 to 180 Ids. 
or in boxes of 26 to 55 lbs. In the latter case, the prunes are placed in the 
oven after packing, as in the common French method. Prunes are chefly 
exported to Austria, Germany, Belgium, Holland, Denmark, England, 
Switzerland and Russia. They form an important article of commerce: 
the exports amounted to between 40 000 and 50 000 tons from 1904 to 1908, 
then fell to 9 000 in 1909, and were respectively 23 500 and 32 750 tons 
in 1910 and 1911; the highest value in the ten years 1902 to 1911 was in 
191X, viz. £ 654 500; it was nearly the same In 1907, and over £400 000 also 
in 1906,1908 and 1910. 

The manufacture of -plum preserve. — This jam is made of completely 
ripe plums, without the addition of sugar. The fruit is first cooked, in 
order that the skins and stones may be more easily removed, and is then 
boiled in special cauldrons 7 to 10 ft. wide and 24 to 28 in. deep. The 
cauldrons are heated over an open fire, as better results are obtained by 
this means than by steaming (as at Kraguyevatz). The prepared jam 
is placed in receptacles holding 12 to 15 gallons and exported abroad, chiefly 
to Austria and Germany, file exports averaged 13 000 tons from 1902 
to 1908, then fell to 1500 in 1909 and were 9 300 and 5 100 in 1910 and 191I 
respectively; the greatest value in the 10-year period was in 1907 (£170 000), 
while in 1910 and 1911 it was £112 800 and £8 600 respectively. 

The most important markets for plum jam are: Kraguyevatz, C ha c h ak 
and Shabatz. 

The manufacture of plum brandy. — Only fruit of inferior quality is 
distilled and that in very primitive apparatus; two kinds of brardy are made, 
one called “meka sblivovitza” (or mild) scaling 20°to30°, and another called 
“ liouta shlivovtza” (strong) or “ prepetchenitza ” (redistilled brandy) 
scaling 4CPto$cf>. Only the latter is exported abroad. 

The exports of plum brandy (including a little pomace brandy) varied 
between 600 000 and 800 000 lbs. from 1903 to 1909, and in 1910 and 191X 
were respectively 200000 lbs. and 57500 lbs.; their value reached over 
£4 000 in 1905, but was only £630 in 19IX. 
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Si 3 - The Grafted Papaya as an Annual Fruit Tree.— fadlchud, d. and Simmons, e. 
United States Department of A ncvlture , Bweau or Plant Industry % Circular 109, 
13 pp. Washington, March 1913. 

The Papaya or Papaw (Carica papaya) is a tropical fruit somewhat 
resembling a small melon and possessing a characteristic flavour. The 
leaves and unripe fruits contain the ferment papain. Hitherto its cultiva¬ 
tion in Florida, where the fruit is much appreciated, has been impeded 
by the fact that its propagation from seed gave very uncertain results, while 
its propagation from cuttings was too slow to prove remunerative. 
One of the writers has now been successful in grafting desirable stock on 
young seedlings, so that a yield of 48 to 72 lbs. per tree may be obtained in 
15 months. There are indications that the demand for papayas is growing 
and that the smaller fruits can be shipped to distant markets with success. 

814 - The Extraction of Resin from Pines in Corsica. — De i<apasse in Revue 
des Eaux et Forits, Vol. 59 , Part II, pp. 321-334. Pans, Jane i, 1913. 

The forest conditions of Corsica may be summarized as follows: 

Classification according to ownership. 

Forests beloging to the State ..115 724 acres 

< to Communes . . . ( subject _toSUte easements 210476 » 

(not subject.29 979 » 

» » to Private Owners.74 780 » 

Total . . , 430959 * 

Of this area, 326 200 acres are subject to State easements. Considering 
that 84 264 acres are bare, the really wooded area is 346 695 acres, or 16 per 
cent, of the total area; to which about 741330 acres of bush (maquis) have 
to be added. 


Classification according to forest trees. 


Evergreen oak.9S 127 acres or 28 per cent. 

Corsican pine ..89281 9 9 25 1 

Maritime pine..72 576 9 » 23 > 

Beech. 47 593 * » 12 • 

Cork oak. 7 436 1 » 3 9 

Various.31680 » i 9 » 


Total ... 346695 » » 100 > 

As the above table shows, resinous trees prevail; of these the Cor¬ 
sican pine, almost always alone, forms the greatest stards of the island at 
from 3300 to 5 000 feet above sea level, while the maritime pine is met with 
at altitudes ranging from 330 to 3300 feet, but chiefly between 650 and 
2600 feet 

Hence the eventual importance of the extraction of resin from these 
161800 acres of resinous woods. 

The extraction of resin from the Corsican pine was begun in 1856 and 
actively pursued until 1867, during which time it was favoured by the 
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American civil war. The following account, which gives the yield of 8 seasons 
from 1869, shows the economic aspect of the industry: 

Turpentine. 262 347 lbs. 

Colophony. 2S2 807 » 

Tar. 476035 » 

Total ... 1 241189 » 

Referring this total production to the 45 921 trees utilized yearly, the 
yield per tree is 3.377 lb., the net returns per tree being 0.57 d. 

Considering the consequence of the extraction of resin from a cultural 
point of view the following chief drawbacks have been obsen ed. 

1. The failure of the wounds to heal when tapping without killin g the 
tree is practised (gemmage 4 vie). 

2. Difficulty of extracting resin by tapping to death, and injury to 
the wood. 

3. Difficulty of combining the extraction of resin with selection fell¬ 
ing, which is the best for Corsican pine. 

The tapping of Corsican pine being abandoned, the extraction of resin 
from the maritime pine began in 1900. Several concessions for felling 
combined with tapping to death and tapping without killing the trees were 
granted by the State and by the Communes. In 1912 the total production 
of raw resin in Corsica was 54 045 gallons. Among the producer? of resin 
the “ Terebenthine fran$aise ” Company deserves to be mentioned. 

The management by selection felling has to be harmonized with the 
industrial tapping of maritime pine for resin. The writer believes the 
problem might be solved by a selection system “ en damier, ” that is divid¬ 
ing the forest into regular stands of graduated age, but in no fixed order, 
each of which would be succeessively submitted to thinning, preparatory 
ox seeding felling and final cutting. 

In conclusion, the extraction of resin from the maritime pane may be 
considered as established in Corsica, but in order that the tapping over the 
whole of the 72 576 acres under maritime pine should be as satisfactory as 
that conducted by the FrenchW ater and Forest Service, the three following 
essential conditions must be borne in mind: 

I. Labour must be introduced from abroad. 

n. The means of communication must be good so as to render the 
day’s yield profitable. 

III. The tapping installations must be sufficiently near each other 
apd conveniently grouped, for the same reason. 
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LIVE STOCK AND BREEDING. 

815 - The Aetion of Arsenical Dips in Protecting Cattle from Infestation with 

Ticks. Graybill, H. W. — U. S. Department of Agriculture , Bureau of Animal In¬ 
dustry, Bulletin No. 167, 27 pp. Washington, April 15, 1913. 

In this bulletin, the writer discusses the factors entering into the efficacy 
of dips used against the ticks which infest cattle. Dips act both in a direct 
destructive way and in a protective manner. The protective result may 
be in the nature of a destructive or a repellent action. The influence of dips 
on opposition and the viability of the eggs is a factor in efficacy. 

Mr. GraybilTs investigations were directed to ascertaining the maimer 
inwhichdips act on ticks, an d in the in troduction he gives the different com¬ 
ponents of arsenical dips and discusses the probable effect of each. His 
experiments proved conclusively that the protective action of arsenic is due 
to the larvae being killed and not to their being repelled. This prophylac¬ 
tic action is, however, of short duration ; it is very noticeable for two days, 
but ceases after five. 

The cases of arsenical poisoning which occurred in one experiment were 
probably due to the presence of undissolved arsenic in the dip. 

$16 - The Reciprocal Relationship between Husk in Sheep and in Deer. — 

Richters, E. in Zeitschrifi fiir InfekUo nskrankheiten, parasitdre Krankheiien und Hygiene 

der Haustiere, Vol. 11, Part 5, pp. 351-269. Berlin, May 5, 1913. 

The writer investigated which species of strongylus are found in the 
lungs of sheep and of deer and how the relative embryos and sexually ma¬ 
ture parasites differed from each other. The strongyli found in sheep were 
Strongylys flavin Rud. (Dictyocaulus filaria) and Strongylus commutatus 
(Syntketocaulus commutatus). The number of the former averaged 95 per 
centthat of the lather 5 per cent. In many hundreds of lungs exam¬ 
ined by the writer no other species were found. The sexually mature 
worms occurred either in the tracheae or in the bronchi, never in the 
lung tissue. The male of Strongylys filaria Rud. has an average length of 
30 to 53 mm. and a breadth of 0.4 to 0.5 mm., with a long lobed pouch or 
bursa; itsposterior appendices are three-branched, the others are double. 
The speculae have membranaceous wings. The females are 45 to 90 mm. 
in length and 0.4 to 0.6 in width; the posterior extremity is pointed, the 
uterus symmetrically situated in both halves of the body; the eggs 
coi.tairing developed embryos are of a longish oval shape provided 
with hyaline shell, 129 to 138 |L, long and 74 to 83 p broad. The embryos 
have a dome-shaped enlargement at the anterior extremity, the tail end 
is short; length erf the embryos from 267 to 360 p., width 14,8 to 18.5 fi. 
Both males and females possess an oesophagus with bell-shaped mouth 
piece; the mouth is naked and the skin is ribbed longitudinally. 

As for Strongylus commutatus, the writer states it to be a species by it¬ 
self. Contrary to hitherto accepted opinions, however, Strongylus capillaris 
{,Syntketocaulus capillaris) and Strongylus rufescens {Syntketocaulus rufescens), 
which have been found in sheep, appear to be identical. 
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The lungworms found in deer are exclusively Sirongylus tnicrurus Meh- 
lis (Didyocaulus vivtparus). Neither Sirongylus filaria Rud. nor Sirongylus 
sagittcUus or any other species has been found in the hundred cases investi¬ 
gated. The writer describes Sirongylus tnicrurus Mehlis as follows: Skin 
without longitudinal ribbing, mouth with chi tin ring, oesophagus long 
and slender. length: male 35 to 32 mm., female 40 to 77mm.; breadth 0.4 
to 0.6mm. The male has a small closed bursa. The posterior appendices are 
three-branched, the anterior ones double and the middle ones simple. 
The ends of all the appendices are clubshaped, and the spicnlae have no 
membrane wings. The heads of the embryos in the uterus are without 
a hood; the embryos hviug free in the bronchial mucus are provided with 
caudal appendix and pointed end. The length of the embryos is 240 to 
320 |t, their breadth 15 to 19 |i. 

It thus appears from the researches of the writer that the lungwonns 
of the sheep are distinctly different from those of the deer. He considers 
the transmission of strongylosis from .sheep to deer as unlikely. 

817 - Investigations on the Toxin Of Ascarids.— Weinberg, U. and Juleesn, A. in 
Hygtine de la Viande et du Latt , Year 7 , No. 5 , pp. 225-244. Paris, May 10,1913. 

After careful investigations of the perienteric secretion of the ascarids, 
sderostomae and taenia found in the intestine of the horse, the authors 
have come to the following conclusions : 

1. — That the perienteric secretion of Ascaris megalocephala acts in¬ 
juriously not only upon animals submitted to experiment in the laboratory, 
but also upon horses. The above ascarids' secretion contains a toxin. 

2. — If this secretion be dropped into the eyes of a horse, the secretion 
causes, in two thirds of the cases, a local reaction : swelling of the eyelids, 
inflammation of the conjunctiva, and running of the eyes. 

3. — In severe cases the local reaction is accompanied by dyspnoea, diar¬ 
rhoea and perspiration. 

4. — In the course of 12 to 24 hours the inflammation of the eyes disap¬ 
pears; generally its intensity diminishes 2 to 3 hours after the introduction 
of the liquid into the eye. 

5. — The effect of the toxin is various. Some worms have strong 
toxins and others weak ones; in all cases their presence can be proved even 
in dilutions of 1: 5000 by their action on the eyes of horses. 

6. — The perienteric secretion owes its virulence not to one substance 
only but to several; according to Rimy's investigations its poisonons nature 
is due to aldehydes, fatty adds and th e ir esters. 

7. — The toxin is very resistant to heat; it passes through Chamberland 
filters and dissolves partially in alcohol and ether. Its volatile components 
are also toxins. 

8. — The blood of horses affected by ascarids contains antitoxins which 
neutralize weak solutions of ascarid toxin. If the secretion be dropped 
into the eyes of such horses generally no reaction takes place. 

9. — Among the other parasites found in the intestines of horses only 
the sderostomae produce a poisonous secretion; dropped into the eyes 
of horses this produces only a slight inflammation. 
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8x8 -Nuttallia and Piroplasma causing Piroplasmosis of Equidae in Trans- 
eaacasia. — DscmraxowsxY, E. and I,uhs, X. (Cattle Pest Serum Station, Snr- 
nobat) m Parasitology , Vol. 5 , No. 4, pp. 289-306. Cambridge, January 1913. 

The writers give in this paper a description of all the cases of piroplasmosis 
which they have observed in the Equidae, and establish in agreement with 
the most recent opinions on the subject, the presence of several kir ds of piro¬ 
plasmosis in Transcaucasia. The article is accomapr ied by two plates, which 
give different stages of the parasites : Nuttallia equi (Laverai), Piroplasma 
cdballi (Nuttall,) the mule Nuttallia and Nuttallia asini (Dschuukowsky et 
Tuhs); a bibliography of 37 works is appeanded. 

819 - Salvarsan in the Treatment of Surra in Horses, Dogs and Babbits, — 

Holmes, J. D. E. in Memoirs ot the Department of Agriculture in India, Veterinary- 
Senes , Vol. I, No. 2, pp. 88-148. Calcutta, January 1913. 

These investigatiors were earned out at the Pusa Experiment Station* 
The memoir consists of three parts, which deal with the treatment of surra 
in horses, rabbits and dogs respectively. In each case mention is made of 
previous experiments made with arserious oxide, atoxyl,soamin, arsacetin, 
orpiment and potassium antimor y tartrate. The results of intraver ors, sub¬ 
cutaneous ar.d intramuscular injectiors of salvarsan in various amounts are 
described. They brought about a disappearance of the trypar.oscmes for lor g 
periods, but the treatment with salvarsan in not to be recommended in the 
case of horses or dogs, 

820 - Persistence of the Vims of Hydrophobia in the Ground and exposed to 
the Air, and Resistance to Cold. — Konradi in Zentralblatt fur Baktenoh 0 ie und 
Infektions-Krankhciten, Vol. 68, Part 5-6, pp. 483-493. Jena, April 16, 1913. 

The writer placed some rabbits which had died of rabies ir. different tem¬ 
peratures and at different depths iu the groin d, as well as on the surface ai d 
in places where they would decompose naturally, and after some time had 
elapsed made inoculatiors with the spinal marrow of thesearimals. The re¬ 
sults were as follows: The virus remains active in dry, black, loam soil 
at a depth of 3 ft. for five weeks, on the surface between + 2 0 C. and + 16 0 
C. for three months, between + 16 0 C. and + 25 °C. for 67 days, between 
+ 7° C. and — 17 0 C. for 78 days and between o° C. ard + 8° C. fox two 
months. Decomposition of the rabbits seemed to weaken the power of the 
virus. 

821 - Tuberculous Poultry the Cause of Tuberculosis in Pigs. — bano, oluf i* 

Zeiischnft f&r Infektionskrankheiten, parasitdre KrankheUen und Hygiene der Haustiere , 
VoL 13, Part 5* PP* 215-223. Berlin, May 5, 1913. * 

The writer deals with some special cases of spontaneous tuberculosis 
in pigs, which occurred in the last few years on Danish farms ard were in¬ 
vestigated by him. Dissection always revealed local ti berci lesis of the glar ds 
of the digestive tract (tubercles the size of a hempseed ir the spleen, liver, etc.) 
which however had no injurious effect upon the health of the animals. Fowls 
fed upon, or inoculated with, the substar ce of these glands, regularly devel¬ 
oped tuberculosis, but guinea-pigs treated remair ed immure. Your g pigs, 
on being fed on the flesh of tuberculous fowls, immediately became Item- 
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selves affected by the disease. The writer corsiders that, in the above men¬ 
tioned cases, the tuberculosis was due to the presence of the bacilli of avian 
tuberculosis, and believes, from the results of experiments, that by inocu¬ 
lating a livir g pig with fowl tuberculin it can be determired whether the 
animal is suffering from the avian or mammalian form of the disease. 
The writer attributes about io per cent, of the cases of tuberculosis in 
Denmark to the agency of the bacilli of the avian type. 

822 - Avian Tubereulosls. — Hastings, E G. and H41 pin, J, 0. in The University of 
Wisconsin Agricultural Ext>et intent Station, Bulletin No 28, pp, 249-271. Madison, 
March 1913. 

Avian tuberculosis has been prevalent in Europe for many years, but 
has usually been considered a relath ely rare disease in America. 

Since 1906 though a considerable number of avian tissues showir g the 
preserce of tuberculosis have been sent to the Wisconsin Station. After 
touching briefly upon the distribution of the disease and mentioning the 
bibliography on the subjest, the writers deal with its characteristics, the 
way in which birds are infected, the spread of tuberculosis amorgst hens 
and its transmission from flock to flock. The writers give an account of 
their studies of the avian tubercle bacillus, of their experimer ts in the infec¬ 
tion of other animals, ard of their researches coLcerrirg the relation of 
this disease to swire tuberculosis. They also discuss the identity of avian 
and mammalian tubercle bacilli and the significance of avian tuberculosis 
in cornection with the hygiere of man. 

823 * The Anatomy of Argos persicus . Robinson, L. E., and Davidson, I. in 
Parasitology, Vol. 6 , No. 1, pp. 20-45 + Cambridge, April 17, 1913. 

The writers treat of the si bject wth much detail and the text is eluci¬ 
dated by numerous good illustratia s. 

824 - Researches Into the Amount of Manganese Present in the Bodies of 
Animals. — Bertrand and Medioreceanu in Annates d$ VInstUut Pasteur, Vol. 27; 
Year 27, No. 4, pp. 282-288. Paris, April 35, 1913. 

The writers made a chemical examiration of 40 animals of different 
species, and were in every case able to isolate mangarese, though the amount 
present was much less than in the case of plants. Amorg vertebrates, the 
mammals had the least mar garese (only a few hundredths of a mg. per 100 
gr. of live weight). Birds, fish, frogs and reptiles had from five to ten times as 
much. Molluscs, which are the richest invertebrates in manganese, contain 
a few mg. per ioo gr. 

825 - The Effect of Intestinal Poisons (P&raeresoi and Indol) on the Central 
Hervoos Systems of Animals.— Wladyczko, S. in Annales de tlnstitut Pasteur, 
Year 27, VoL 27* No. 4, pp. 33 &* 34 <>. Paris, April 25, 1913. 

Owing to a suggestion made by Prof. Metchi ikofi, the writer attempted 
to ascertain the effect of paracresol and indol upon the central nervous 
system of animals. Every other day for 7 days first 1 cc., and later, 2 cc., 
of 2 per cent, paracresol were introduced ir.to the stomachs of 10 rabbits 
and 18 guinea-pigs. At the same time, 12 rabbits received first 1 cc. ard 
afterwards 2 cc. of 2 per cent, indol (in olive oil) every other day for 63 
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days, also introduced into their stomachs. At the end of the experiment 
the surviving animals were killed, the nervous system was carefully exam¬ 
ined and compared with that of control animais. The results were as 
follows: All the rabbits which had been treated with paracresol and with 
indol showed a certain degeneration of the blood vessels of the brain and 
injury to the nervous plexust of hat organ, though sometimes the effects 
were not well defined and the injury to the plexus was in proportion to the 
degeneration of the blood vessels. In the spinal marrow, the blood vessels 
were only affected in */, of the rabbits examined. Paracresol appears to 
have had no injurious effect upon the central nervous system of the guinea- 

pigs. 

826 - The Employment ef Whole Hilk and of Corrected Skimmed Milk in the 
Bearing of Calves and pigs. — (From the Zootechnlc Institute or the Royal Ve¬ 
terinary College of Budapest). Wellmans, Oscar in KiserUtvqyt Koeltminyek, Vol. XVI, 
Fart. 2, pp. 118-240 -j- 27 tables. Budapest, March-April 1913. 

The writer, who is Professor of zootechnics at the Veterinary College, 
has made a series of 22 experiments lasting 213 days on a calf and 9 young 
pigs fed on whole milk and corrected skimmed milk. He investigated the 
digestibility of these substances, their transformation into albumen, and 
their value as sources of energy. 

The correction of the skimmed milk was effected by the addition of 
wheat and rye flour, or else of flour starch sweetened with “diafarine Ho¬ 
mogenized milk, in which a preparation of beef suet called “ first gravy” 
was used as substitute for fatty matters, was also fed. Not having a respi¬ 
ratory chamber the writer controlled the fet and meat production of the ani¬ 
mals resulting from the transformation of albumen and of energy by analys¬ 
ing the flesh of the animals slaughtered at the end of the experiments. But 
as this method proved incomplete, two control animals, belonging to the 
Same litter as the subjects of the experiment, were killed at the beginning 
of the experiments and their organs analysed; the same was done to three 
of the experiment animals after the experiment. 

The summary of the results obtained was as follows: 

Skimmed milkto whichsweetened flour starch had been added produced 
scouring, and even catarrh, after being fed for some time to the calf. In the 
case of the young pigs, on the contrary, this milk had a favourable effect 
in that it perceptibly increased the appetite of the animals. Homogenized 
milk was taken readily by the pigs, though sometimes it caused scour. 
This trouble was however, easily overcome bytheadditionofasmall amount 
of citric add solution. The young pip digested the corrected skimmed milk 
very well, as well indeed as the sweetened starch. They consumed daily 
(when from 4 to 14 weeks old) with the milk, which they were fed ad Kb., 
per 1000 lbs. live weight, 30 to 47 lbs. of dry matter, 7 to 12.5 lbs. of digest¬ 
ive protein, 0.7 to 12.4 lbs. of digestible fat, 1.6 to 2.2 lbs. of digestible ash, 
which is equivalent to 34 to 44 lbs. of starch value, or 73 000 to 90 000 di¬ 
gestible calories. 

The average daily increase was 2.2 to 3.1 lbs. per 100 lbs. live weight. 
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The increase in live weight decreased progressively as the ani mals grew 
older. An increase in live weight of 1 lb. necessitated a ration of i. 2 toi. 81 bs. 
of dry matter in the milk, 0.26 to 0.49 lb. of digestible protein, that is 1.1 
to 1.9 lb. of starch value, or 2 300 to 4100 digestible calories, which are equi¬ 
valent to 7.3 to 10.8 lbs. of milk. 

Of the different kinds of milk, skimmed milk corrected with sweetened 
flottr starch was the least expensive form of food. 

For a certain increase in weight, the youngest pigs required less food 
than older animals. The yourg pigs, during the experiment, assimilated 
from 36 to 74 per cent, of the digestible protein. The age of the pigs, together 
with the nutritive property of each kind of milk, influenced in a marked 
degree the digestion of protein. The younger the pigs, and the more nutri¬ 
tive the milk, the greater was the proportion of protein digested. The sub¬ 
jects of the experiment decomposed 2.6 to 6.1 lbs. of protein per 1000 lbs. 
live weight. 

The physiological utilization, of the different kinds of milk varied from 
84 to 90 per cent. The young pigs used from 2250 to 3150 calories to gain 
1 lb. in weight. 

Rearing animals on skimmed milk corrected with flour and sweetened 
starch, and on homogenized milk, were the least expensive methods, and cost 
from half to two-thirds as much as the employment of whole milk. 

Analysis has shown that the flesh of younger animals contains less ni¬ 
trogen and dry matter free from fat, than that of older individuals. The 
analyses of the young pigs furnished data respecting the repartition of differ¬ 
ent substances and of chemical energy between the different organs. They 
further showed that Mangalicza pigs produce more fat, while Berkshiies 
produce more lean meat; this difference manifests itself very clearly from 
quite an early age. 

827 - The Nutritive Value of Maize Cob Meal. — Tangl and wbser in du 

landwtrtsckaftlichen Versuchsstationen, Vol. 81, Part 1*2, pp. 35-47- Berlin, 1913. 

An account of digestibility experiments made by the writers with 
sheep; the ration was a mixture of crushed maize com (75 per cent.) and 
crushed maize cobs (25 per cent.). The investigations showed that coarsely 
and finely ground mixtures of crushed maize com and cobs were equally 
digestible, but uot as digestible as maize com. 

828 - Why Inbred ding Decreases Fertility. — Wentworth, E. N. in The Breeder’s 

Gazette , Vol. nXIU, No. 20, p. 1154. Chicago, May 14, 1913* 

From the days of the earliest practice of inbreeding thereseems to have 
been a definite idea that it caused degeneration of the stock, evidence 
of which was supposed to be shown in decreased size, vigour, longevity and 
fertility. 

An experiment on this subject was started through an accident by 
which mice destroyed the cultures of fruit flies that the writer used for he- 
reditarydemanstration purposesin his laboratory work. From the wreckage 
three pupae weresavedliatgavealivingpair of flies to startwith. On mating, 
they produced 126 offspring. 
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la a previous article, the writer has spoken of the importance of the 
law of segregation on the tendency of characters present in preceding gener¬ 
ations to separate out in certain individuals. 

The offspring of the flies were divided into four strains, one high in 
fecundity, one low, and two medium. The interesting thing is that the high 
and low strains breed true, while the middle strains show in many indivi¬ 
duals the segregating out of other types. Several hundred individuals were 
bred, but the table shows only the average production for each line. 

Four pairs of flies from the 126 in the first generation, when inbred, 
gave the following number of offspring. 




High I 4 ne 

I#ow I 4 ae 

Two Median! 

3rd generation. 

128.7 

35.9 

78.9 

4th 

1 . 

134 6 

30.1 

81.2 

5 th 

1 . . . • • 

132.2 

29.7 

83.7 

6th 

» , . , , . 

135.6 


68.x 

7th 

» t * . . . 

1334 

28.7 

60.1 

8th 

» . 

140.1 

29.4 

7 i *3 

9th 

» . 

138.0 

25.7 

69*1 

10th 

» ..... 

I 4 U 3 

24*6 

66.3 


Average . . . 

135.9 

29.5 

72.1 


This shows the absolute distinctness of the three groups. When all the 
groups are added together and the averages taken, each generation after the 
fifth shows a decrease, similar to the experience of the practical breeder. 
The third generation equals 80.6; the fourth 81.8; fifth 109.8; sixth 101.5; 
seventh 98.1; eighth 78.0; ninth 75.5 and tenth 74.6. 

The rapid lowering of the averages in the last five generations would 
be interpreted by the breeder, who thinks only in terms of averages, as 
lxcellent proof of the injurious effect of inbreeding. We, however, see 
that the inbreeding was not at fault, for in the last generation the segrega- 
eed high line gave its highest production, viz. 141.3 individuals. Only one 
tesson can be drawn from this, viz. that the breeder must study his animals 
individually. Those men who have succeeded by inbreeding have done so by 
their capacity for careful selection, while those who have failed simply 
waited for good characters to appear of their own accord. 

| Inbreeding does not cause degeneration ; it only allows weaknesses to 
appear; and it also brings out the good points, so that the breeder need 
only select the most suitable animals for further breeding operations. 

The distribution of the groups would indicate a simple pair of factors 
and a 1:2 : 1 ratio, as considered in Menddian inheritance. This is only 
apparent, however, and more study is needed to completely elucidate the 
factors. 
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829 - Maternal Inheritance and Mendelism. — Tonga, k. (zoological institute, 
College of Agriculture, Tokyo Imperial University) in Journal of Genetics,, V 61 . 2 , No. 4, 
pp. 351*405. I^ondon, February 1913. 

The writer describes in this paper the results of experiments made by 
him during the last five years on the hereditary transmission of certain 
characteristics of form and colour in silkworms 1 eggs. 

The different variations from the normal form and colour are given 
in a coloured plate. 

The writer deals briefly with the origin of these deviations and gives 
the results of line breeding certain variants for some generations and of 
crossing breeds or variants possessing different egg-characteristics. 

Numerous genealogical tables are given and the most important 
results are summarized in two chapters devoted respectively to general 
considerations and conclusions. A brief bibliographical notice of 13 
publications is appended. 

S30 - The Thirty-Seventh Fat Cattle Show in Berlin. — Augustin and Meyer in 
J Deutsche LandwirischaftUche Tierzucht, Year 17, No. 19, pp. 217-22T. Hanover, 
May 9 . 1913 - 

The writer draws attention to the importance of fat cattle shows 
from the point of view of meat production, and then gives some information 
as to whidb. districts took part in the last show and which breeds took 
most prizes. Illustratiors are given showing many of the exhibits. 

£31 - The Show of Stud Animals at Algiers.— mantout, Suisse, causse, vermeil 
and Card onne in Revue Agricole ft Vtitcolede FAfrique du Nord f No. 59-60, pp. 390*4091 
Algiers, April-May 1913. 

The writers mention the improvements in Algerian stock-breeding 
which they observed on the occasion of the last Show. Pictures are given of 
the different typical stud animals, and suggestions brought forward as to 
the means of promoting stock-breeding and increasing the number of head. 

832 - Horses Imported Into the United States in 1912 for Breeding Purposes. 

— Animals imported for Breeding Purposes, 191a, Horses. - U. S. Department of Agri¬ 
culture, Bureau of Ammal Industry. Washington, April 1913. 

In 1912 a total of 3467 horses was imported under the new regu¬ 
lations into the Urited States for breedirg purposes (Bureau of Animal In¬ 
dustry, Order 186 (1)). In the above-mentioned publication of the U. S. 
Department of Agriculture are given the sex, breed, name and studbook 
number, the importer, port of importation and the date of the arrival cxE 
each animal. 


m- 
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(1) See No 816, B. May 1912. 
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Hie following table gives a summary: 


Breed 

Stallions 

Brood Mares 

StaUkms 
and Mares (*) 

Belgian. 

609 

347 

956 

Clydesdale. 

33 

57 

90 

Boulonnais (French Draft) . . . 

9 

— 

9 

Hackney. 

14 

12 

26 

Percheron. 

1104 

859 

1963 

Shetland Pony. 

4 

27 

31 

Shire. 

156 

91 

247 

Standard Breed. 

1 

2 

3 

Suffolk. 

10 

15 

25 

English Thoroughbred. 

4 

8 

12 

Welsh Puny. 

13 

92 

105 

Total . . . 

1957 

1510 

3467 


(*) Some of these horses were imported in 1911 and are reckoned in here because 
the importation formalities were not concluded until after January 1, 1912. 


833 - The Breeds of Horses in Rumania. — fitip in La vu agricoi* et rural*,. 

Year 2, No. 21, pp. 608-613. Paris, April 26, 1913. 

In 1900 there were in Rumania 864 746 horses ; of these, 584194 be¬ 
longed to the Walachian, 193 062 to the Moldau and 87490 to the Dobrudja 
breeds. The districts richest in horses are Jalonitza, Ufov, Dolj, Constantza^ 
Breeds : Moldau, Mountain, Jalonitza and Dobrudja. The last indudes four 
types, of which two (the true Dobrudja and the Rtfsso-Bessarabian types) 
are fairly widespread. This article contains a description of these breeds 
and the text is eluddated by illustrations. 

834 - Horse Breeding in German South-West Africa. — wzxxlbr in niustrierte- 

Landwirtschaftliche Zeitun*, Year 33, No. 40, pp. 373-374. Berlin, May 17, 1913. 

Notes on the development and present condition of horse breeding 
(pictures of typical stud animals being given), the best breeding districts 
and the natural conditions of horse keeping, together with an account of 
the Imperial Government Stud at Nauchas and its influence on breeding 
throughout the country and upon the supply of remounts. Suggestions, 
with regard to breeding. 
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835 -The Relation Between Live-Welgbt and Performance In Cows.— pbiers, i. 

in Deutsche Landwirtschafthche Tiersucht » Year 17, No. 21, pp. 252-253. Hannover, 
May 23, 1913. 

The "writer has made some investigations, based on the data of the Dutch 
Herdbook Association, as to whether heavy or light cows turn their feed 
to better account. The data for 1911 are given in the two following tables, 
in which the animals are grouped according to their weight. The figures 
in Table I-A refer to herdbook cows, while those in Table I-B refer to cows 
which are not registered. All the cows were five years old. 


Table I -A. 


Weight Group 

! 

s 

i 

'll 

< 

Ibe. 

1 

1 

lbs. 

MU 

! * 
i % 

k-fat 

eld 

lbs. 

]■! 

lb*. 

Under r 100 lbs. 

67 

1056.0 

7 101.6 

3-26 

*31.6 

59-4 

1100-1208 > 

263 

1 161.6 

7 403-0 

3.22 

238.0 

77.0 

1210-1318 j> 

464 

1 265.0 

7 799.0 

3-24 

252.3 

59-4 

1 320-1 428 a 

304 

I 3684 

8 109.2 

3.22 

261.1 

55-0 

over 1428 a 

128 

I 482.S 

7 856.2 

3 . 2 i 

252.I 

37*4 

Aver, of all groups 

x 226 

I 280.4 

7727.2 

3.23 

250.4 

59.4 



L* 


If 


113.6 

119,9 

1*3,4 

126,3 

120,1 

122,5 


3 823.6 

38544 

39494 

3957 - 8 ; 

3938.0 

39204 


6.54 

6.84 

6.89 

7.02 

6.71 

6 . 8 ? 


Table I - B. 


Under 1100 

lbs. 

84 

1031.8 

6331.6 

3.21 

203.1 

59-4 

101,2 

3 59*-6 

6.20 

1100-1208 

a 

216 

1157.2 

6 892.6 

319 

220.0 

83.6 

H 2,5 

3 746.6 

6.61 

x 210-1318 

a 

237 

1258.4 

7453-6 

3.17 

236.7 

77 ^ 

xi8,£ 

123,8 

3 999-6 

6-54 

x 320-1428 

a 

143 

1 366.2 

7 821.0 

3.20 

250.1 

68.2 

4142.6 

6-57 

over 1428 

a 

32 

X 478.4 

7 312.8 

3-20 

234.3 

70.4 

1x7,2 

3 %M 

6-73 

Aver, of all groups 

712 

1234.2 

7 2x8,2 

3.19 

230.1 

74.8 

115,8 

3896.2 

6-54 


(1) By unit of performance the writer understand* 2^04 a*, of milk fat, ox 6.61a lbs. of body 
weight substance. (£&). 


CATTLE 


From this summary, it is dear that light cows, on the average, are in* 
ferior performers. The larger milk yield of the herdbook cows as compared 
with the unregistered animals is attributed by Mr. Peters to the better 
constitution and resistance powers of the former. 

836 - Studies in Dairy Production. — Woll, P. W. in The University ct Wisconsin 
Agricultural Experiment Station t Research Bulletin t No. 26, pp. 55-135- 
October 1912. 

These studies are based on the records secured at the Wisconsin Dairy 
Cow Competitions in 1909-1911. The writer gives the methods adopted 
for calcula ti n g the value of the food consumed and of the milk produced 
(distinguishing between the value of the butter and that of the s kimmed milk) 
and analyses the results from different points of view. The cows used for 
the experiment were Holsteins, Guernseys and Jerseys. 
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837 - The Wool Industry In the British Dominions. — beam. c. b. w. in journal 

of the Royal Society of Arts, Vol. EXI, No. 3143, pp. 327-345- London, February 14, r 913. 

A century ago, Spain was the only country which exported wool to 
England, for the Spaniards had developed a most valuable, white-woolled 
breed known as the “ travelling sheep " — the Merino. The primitive 
ancestral sheep, the black Montanches, still exists in Spain and from this 
the famous breed was evolved byselectionofwhite-woolledspedmens. The 
SpanishMerino was and is very hardy, picking up a living amongst the dry 
uplands during part of the year and then travelling along the canadas 
or stock routes, to better feed elsewhere. 

In 1802, of the 8 000 000 lbs. of wool which England imported from 
abroad, over 6 000 000 lbs were obtained from the Spanish Merino sheep. 
Yet this was the time of the Peninsular War, which must have interfered 
considerably with this commerce, and moreover Parliament had put a 
duty on imported wool. In 1803 a deputation of English wool manufac¬ 
turers who had been sent up to London, were informed of the existence of a 
hreed of Spanish sheep in the colony of New South Wales. The proprietor 
of the flock was a young officer of the 102nd regiment, stationed at Sydney, 
but at that time in London with samples of his wool. In spite of the scep¬ 
ticism of many persons in Australia and elsewhere, he succeded in con¬ 
vincing the deputation of the future of sheep-breeding in the Colony. 

At the beginning of last century, Spain exported rather over 6 000 000 
lbs. a year to England; in 1911 Australia sent3l45i7052 lbs. to England, 
and New Zealand, which was uncolonized in 1803, sent 189 680 851 lbs., while 
Spain has long ceased to ser.d any at all. 

He duty imposed in 1802 applied to all imported wool, colonial or fo¬ 
reign, but in 1825 the duty was taken off colonial supplies. For 19 years 
the latter enjoyed preference, which resulted in a large increase in the colo¬ 
nial imports, but with the establishment of free trade the foreign imports 
became larger. Colonial wools, however, more than kept their lead, and 
at present control the wool markets of the world. 

According to statistics, the whole world contains at the present time 
about 615000000 sheep. Of these nearly 93000000 are in Australia, 
24000 000 are in New Zealand and 22 000 000 woolled sheep are in South 
Africa. Thus these three new British States, which possessed hardly 
any flocks a hundred years ago, now have nearly 140000000 sheep. If 
to these are added the flocks of Canada, the Falkland Elands and the Brit¬ 
ish Isles, the total for these countries amounts to nearly 180 000 000 head. 
His excludes the sheep of British India, some of which are wooded, and 
the unwooded breeds of S. Africa, yet it amounts to nearly a third of the 
world’s sheep in numbers and very much more than that in value. 

He importance of British dominions in the world's wool trade is shown 
in the following table: 
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British Empire, 

Australia. 

New Zealand . . . 
British South Africa 
British India . . . 
United Kingdom 

Foreign Countries. 

Algeria. 

Argentina. 

Belgium. 

Chile. 

Phi nff . 

France. 

Netherlands . . . . 

Peru. 

Russia. 

Spain. 

Turkey. 

Uruguay. 

Others 


1910 

708 644 403 lbs. 
204 368 957 » 

139 488 573 » 

54458894 > 

38185 983 > 


22 124 480 lbs. 

332 010 555 » 

241457 748 » 

27 749 867 » 

31091867 a 
82 685 948 » 

20 836 l88 » 

8 375 328 » 
20 826 252 » 

23 935 503 » 

40 156 583 » 

92 782 796 » 

100171000 » 


Total . . . 2 189 350 925 lbs. 


The way in which the Merino flocks were established in the British 
settlements overseas was somewhat romantic. The Spanish Govememnt 
retained for some time the monopoly of Merino sheep, and the sending of 
these animals outside of the kingdom was attended with severe penalties. 
But between 1765 and 1809 on several occasions exceptions were made as 
a compliment to a neighbouring king or government. In 1765 the Elec¬ 
tor of Saxony was presented with a flock, and in 1775 some animals from 
the Spanish flock of Count Negretti were given to the Austrians. The 
Saxon flock was established at Loiunen and gradually bred to an exquisite 
fineness of wool. The Austrians placed theirs at Hostitz and bred for strong 
barrel-like bodies. Other sheep sent to France were tended at the farm at 
Rambouillet and bred for large frames and long wool. 

Others again sent to Holland were partly reexported to the Cape of 
Good Hope. In 1787 and 1791 a few Merinos were presented to King George 
of England and kept on the Royal farm at Kew. Finally, a few head sent 
to America in 1890 and stationed at Vermont were developed to produce a 
huge expanse of wrinkled skin so as to increase their fleece. 

Captain John Macarthur, the young officer from Sydney, had thirty sheep 
of a Bengal breed sent from Calcutta. They were skinny, long-legged, 
razor-backed animals absolutely deprived of wool, but he believed that by 
crossing them with Merinos he would eventually obtain a flock with valu¬ 
able fleeces, and with some difficulty bought three rams and five ewes from 
Colonial Gordon's widow, who was parting with her Butch Merino flock. 
Colonel Gordon had belonged to the Dutch East India Company and in his 
charge the Butch Government had sent a smajl flock of Merinos to the Cape. 
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With the Merinos he had bought and the Bengal sheep, Macarthur laid the 
foundation of Australia’s flocks at Elizabeth Earn. He first improved his 
sheep by crossing the Bengal ewes with some Irish rams he had obtained, 
and then crossed the product with the Merinos again and again till he ob¬ 
tained wool of excellent quality and fleeces weighing on an average 5 lbs. 

In 1801 he came to England, and in spite of the opposition of Sir Joseph 
Banks, received a concession of 10 000 acres of land and was allotted some 
convicts as shepherds. He then bought seven rams and one ewe from King 
George’s Merino flock at Kew, which was, however, not in very good con¬ 
dition. Returning to Australia, Macarthur took up his great task and within 
eighteen years — in 1822 — he was presented by the Duke of Sussex with 
two gold medals " for importing into England wool...... equal to the finest 

Saxony ”. It should be mentioned that the first Saxon sheep are said to have 
been exported into Australia only in 1825 or 1826, but soon afterwards 
great numbers of these animals were imported into Tasmania and some 
magnificent flocks were established there, while Victoria was colonized from 
Tasmania. Since then the Rambouillet and Vermont flocks have also had 
their influence. In order to meet thedemand for mutton, some of the Austra¬ 
lian owners began to cross their sheep with large. English Southdowns, 
but later fineness of wrool became the only object of the sheep-breeder. In 
1912, the average weight of the fleece of Australian sheep, including lambs, 
was 7 % lbs., while individual fleeces have run to as much as 40 lbs. 

The South African sheep had much the same history, the fat-tailed 
Cape sheep with the whitest hair being crossed repeatedly with Merino 
tarns. Here, curious cases of atavism occur even now. The modem breed 
has been founded on Australian stud sheep, some of the rams costing as 
much as £1000. 

Australia’s success in the breeding of fine-woolled sheep has been ulti¬ 
mately due to the fact that they can be raised there with practically no 
attention throughout the year, and with but little other expense than the 
hire of a few shepherds. In order to protect the sheep from the dingo (a wild 
dog) and reduce the number of shepherds, the runs are enclosed with a fence 
of wire netting. Feeding in the sense understood by the English farmer is 
unknown and the animals graze on the natural pastures except in seasons 
of exceptional drought. In South Africa, sheep live very much as on the 
Central Australian runs, except that in the waterless parts they have regu¬ 
larly to be withdrawn during a part of the year. The great diffiailty has been 
the jackal, but the fencing of the forms is minimising the danger. In the 
Falkland Islands the methods very closely resemble those of Australia, and 
the sheep-farming industry in Patagonia was originally started by the Falk- 
landers and is still fed by emigration from those islands. 

The first stage of British dominions and colonies has generally been a 
pastoral stage. The land, or most of it, usually belor gs to the Government,, 
and concessions are made of grazing rights on the payment of a small an¬ 
nual sum. The large tracts of land over which each man acquires grazing 
rights are called stations or runs in Australia and New Zealand, and some¬ 
times also in the Falkland Islands, and ranches in Western Canada. 
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In time the Australian squatter, or Canadian sheep or cattle man, builds 
a very comfortable homestead. With the development of roads andrailways 
and the increase of population, the best land about streams and waterholes 
is required by the Government for agriculture and is leased to settlers* 
Though this policy of the Goverrment can scarcely be called in question, 
it has given rise to more or less open warfare between the pastoralist and 
the intruding farmer; the quarrel however usually ad justs itself and almost 
always in favour of the latter. But there remains a sharp distinction be¬ 
tween the pastoralists, who occupy great expanses of country for stock, 
and the farmers proper. Some of the stations are of enormous size; the 
largest in the Falldands is 700 000 acres and supports nearly 200000 sheep. 
The average size of a sheep run there is 12 000 acres with from three to five 
acres per sheep. 

The pastoralist of Australia and New Zealand is a capitalist and usually 
possesses good education and credit. He studies the literature dealing with 
his work, and his methods of breeding and shearing are the most perfect 
in the world and produce excellent wool. Certain stud farms in Victoria 
and Tasmania, e. g. Waaganella, Boonooke and Uardry, have become famous 
for the quality of their wool. 

Shearing is done by machine shears and is effected between May and 
December by professional shearers, who visit the different stations. The 
fleeces are classified and sorted before leaving the shearing-shed by experi¬ 
enced and conscientious persons, the wool of a station being sometimes class¬ 
ified into at least fifty descriptions, and the classifier may be paid as much as 
£10 per week. In this way the highest prices can be obtained for the wool. 

Formerly such South African wool as arrived in London was miserably 
packed and got up and realized lower prices than Australian wool. Shearing 
was (and still is) done by hand twice a year, and the trade was in the hands 
of small dealers. But of late years great progress has been made in classing 
and packing the wool, as well as in the trading methods. The industry has 
also developed satisfactorily in the FaMands. 

The wool sales in Australasia are remarkably well organised, being quite 
independent of the intervention of middlemen. Formely the chief sales 
were held in London at the Wool Exchange in Coleman Street; but now¬ 
adays the greater part take place in Australia and New Zealand, while 
tiae big London market deals with supplies from the Cape, the Falkland 
Islands and other parts. 

Owing to the transport, the average prices on the London market are 
higher than those on the Australian markets, which are patronised by the 
Germans (who buy heavily at Sydney), the French, the Belgians, the Dutch 
etc. The Australian squatter has from the first been able to sell his wool 
on his own account in London on account of the great facilities for local 
credit which he has always possessed. 

In the last century, the great sheep runs and stations of the British 
Empire overseas were the most important sources of the wool supply, but 
it is very doubtful if they will continue to be so in the future, for two great 
changes are affecting firstly the class of wool from oversea and secondly 
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the class of grower by whom that wool is produced. The Governments 
are cutting up large areas of stations and establishing farms in their place* 
It is from these farms that the wool of the future must come, and there¬ 
fore the basis upon which the sheep-rearing industry has been established 
will be different. 

After the discovery of the possibility of transporting frozen meat by 
sea, which revolutionized the food supply of England and greatly increased 
the wealth of Australasia, the colorists began to cross Merino ewes with 
rams of the long-woolled early-maturing breeds; Romney Marsh in 
New Zealand; Leicester, Border Leicester ard Rommey Marsh in Australia; 
Lincoln and Romi.ev Marsh in the Argentine. In order to obtain better 
mutton ai d a quick-maturing lamb, crosses, or especially second crosses, 
were made with short-woolled E 1 glish sheep: Shropshires, etc. 

Thus the class of oversea wool is changing; already mote than a quarter 
of the wool from Australasia is cross-bred, and the proportion is continually 
increasing. Crossir g has been practised most in New Zealand and Argentina, 
ard least in Australia and South Africa. Cross-breeding in Australia and 
New Zealard corsists at present in keeping pure-bred Merino ewes ardpure 
British rams, and breeding or e or two crosses from them. As an exception 
to this rule must be mentioned the fact that in New Zealard Merino ewes 
have beer crossed with Lir coin rams and the half-bred offspring in-bred, 
until the so-called Comedale sheep has beer, produced. 

The repladi g of the big stations by closer settlements has reduced 
the star dard of breedir g ; the farmer cannot afford to pay exorbitant prices 
for his rams as car. the pastoralist (x), neither can he concentrate all his 
attei tiox or. his flock. Nevertheless the local Governments, especially in 
South Africa, are making great effort: to educate the farmers up to the excel¬ 
lent methods r.ow employed on the big stations, while the system of coopera¬ 
tion, which is gairii g grourd in Queerslard, may also help to maintain 
and rei der more secure the retuxrs of the sheep industry. 

Lastly, while the pastoral age of sheep-farming is probably destined 
to pass away altogether in New Zealand ard Canada, it will never disap¬ 
pear from vast tracts of Australia and South Africa where the dry climate 
and poor soil make the general conditions unsuitable for agriculture* 

It appears probable that a large supply of fire Merino wool will always 
come from the large holdings of Australia and South Africa, though in¬ 
creasing quantities will be produced by the cross-breds on the farms. The 
demar d for wool is ir.creasir g in Europe, and is expected to increa&e shortly 
in America. It is growing fast in Japan, and the demand from China, if it 
comes into exdster.ee, is a factor hardly to be realized. The killirg of sheep 
for freezing tends more ard more to keep the numbers down and, except 
within the British Empire, the world's flocks seem to be decreasing* 
Evervthir g points to a prosperous future for the wool industry, to the 
special advantage of the British Dominions in which it holds such an 
important place. 

(z) £1600 was paid for the ram u President” in 1896, £z 500 far “Admiral” In 
1899, and £1500 far “ Dandle Dimnont H In 1904. (Ed.), 
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838 - Experiments With pigs. — Omsk, R. W. Montana Agricultural College Experi¬ 
ment Station, Bulletin A ’0. If, pp. 16. Bozeman, Montana, June 1913. 

At the end of this Bulletin, the writer gives the results of eight pig- 
feeding experiments with different proportions of various feeds: shorts, 
barley, frosted wheat, lucerne, sugar beets, blood meal, skimmed milk, 
etc. Other experiments were made in order to determine the most suitable 
ratiors for brood sows. Mr. Gaik also deals with the returrs from feeding 
five brood sows and their litters for one year. 

839 - Farther Report on Egg-laying Competitions In the Rhineland.— Bosch, r. 

in LandWiflschaftl che ZeiUclrtft fur dit R) einprovmx, Year 14, No 18, pp. 310-314 
No. 19, pp. 327-330 Bonn, May 2 and 9, 1913. 

The Chamber of Agriculture tor the Rhii elai d has during the last three 
years conducted egg-Jayu g competitiors for poultry lasting ter mouths in 
each year, from November to Ai gust, at its special grourds. The results of 
the first two yean, workare giver m the preser t report. The first year 210 
one-year-old hers were tested ard ir the secoi d year 210 two-year-old hers; 
with few exceptiors in both competitions the same birds were used. Each 
of the six breeds examined were represented by seven families, each consisting 
of five members. 

The comparison between the total yield of the ore-year-old birds and 
that of the two-year-olds is cor siderably ir favour of the former. During the 
ten morths that the competition lasted the ore-year-old hers laid 125 
eggs (worth ns 3% d), the two-year-olds 102.4 e 8S s (worth 8s 7 */ 4 d). 
The eggs laid in winter by the latter were only 3^71 per cent, of those laid 
by the former. 

The following are the scores of the various breeds : 


Breed 

Average number of eggs laid 

One-year-old 

hens 

Two-year-old 

bens 

Black Rhenish. 

104.7 

1241 

White Wyandotte . 

130.7 

99-3 

Black Minorca. 

126.5 

99.6 

Partridge Italian. 

r2i.o 

103.7 

Buff Orpington. 

119.8 

92.1 

White Orpington. 

111.3 

95-5 


The small breeds have thus proved more productive than the medium* 
sized ; nevertheless the differer.ee was not so marked among the one-year- 
olds as amoig the others. As for their behaviour during the various pe¬ 
riods of the competitiors the small and medium breeds gave one third of 
the total yield durirg the first five months. The maximum number of 
eggs laid by the small breeds was it May for the 01,e-year-olds and in April 
for the two-year-olds, while that of the medium-sized breeds was in both 
cases one month earlier. 
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The writer then compares the yields of the best and the worsr families 
and finds that in both competitions the Rhenish and the Italian breeds 
show the most uniform results. The Minorca families showed also in the 
first competition considerable uniformity, but less in the second. Among 
the medium-sized breeds the yields of the various families were very differ¬ 
ent and this the writer attributes to the still incomplete improvement of 
the breeds. 

Lastly, concerning the weight of the eggs, the heaviest were those of 
the Minorcas (2.20 oz.) and of the White Orpingtons (2.11 oz.); the lightest 
were the Italians (2.03 oz.) and the Rhenish (1,98 oz). The best layers 
accordingly produce the lightest eggs. The eggs laid by the one-year-olds 
were on the average 0.08 oz. lighter than those of the two-year-olds. 

The writer reports upon the money value of the eggs and gives some 
advice on the keeping of egg-laying poultry* 


840 - Irish Egg-Laying Competition, 1st October to 81st December 1912. — 

Murphy, E. in Journal of the Department of Agriculture and Technical Instruction 
for Ireland , Vol. XIII, No. 2, pp. 303-306. Dublin, January 1913. 

During 1912 it was felt that a fresh stimulus to the industry of rearing 
farm poultry in Ireland was necessary; to this end the Department of Agri¬ 
culture and Technical Instruction arranged that the first Irish Egg-Laying 
Competition should be held at the Munster Institute, Cork. 

The site selected was a level strip of land, which had never been used 
for poultry. The soil is very suitable, being a rich loam over limestone gra¬ 
vel, but there is no natural shelter. 

The runs are 54 in number, 52 being occupied by competition birds. 
Every pen of six pullets is provided with a separate house and run. The 
latter is sheeted with boards on all sides to a height of 3ft. The houses are 
well sheltered from the weather and are each provided with three trap 
nests. All doors open on the passage, as do the trap nests, so that un¬ 
trapping, feeding, cleaning, etc., can be done without entering the runs. 

The pullets arrived at the place of competition on September 13,1912, 
and the contest began on October 1. 

The following were the breeds entered: 


Breed 


No. of pent 
entered 


White Wyandotte. 12 

Barred Rock. 8 

Rhode Island Red. 6 

Buff Orpington. 5 

White leghorn. 5 

Brown Leghorn. 4 

White Orpington. 4 

Red Sussex .. 3 

Faverolle. 3 

Light Sussex .. z 

Minorca. z 

Control pen (Rhode Island Red). z 

The 54th pen is used for broody hens. 
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Taking into account that this was the first competition held in Ireland, 
and that most of the competitors were novices at selecting birds for such 
a contest, the quality was very fair, and though too early hatching, imma¬ 
turity and bad condition were apparent in some of the exhibits, only two 
birds died, and the health of the birds remained good in spite of the bad 
weather ir December. The leadir g pens were all in splendid condition on 
arrival. 

The foods used were oats, maize, wheat, pollards, thirds, bran, linseed 
meal, meat meal, cut clover, hay, cabbage and milk. A supply of grit and 
shell is always available and the birds have water both inside ar.d outside 
the house. 

The writer gives a table showing the position of the different breeds, 
as regards the number of eggs laid, as well as the price obtaired for the 
latter. 

The number of eggs laid by the 10 best pens was as follows : 


z. Red Sussex. 296 

2. White Wyandotte. 293 

3. Buff Orpington. 244 

4. Rhode Island Red. 231 

5. White Wyandotte. 203 

6. Buff Orpington. 199 

7. Rhode Island Red .. 195 

8. Brown leghorn.. . 191 

9. Rhode Island Red. 189 

10. Rhode Island Red . . .. . 188 


841 * A D&niBh Eel Farm- — Green, Charles in Jouinal of the Department of FISH 

Agriculture and Technical Instruction for Ireland , Vol. XIII, No. 2, pp. 300-302. Dublin, 

January 1913. 

On the north coast of Zealand in Denmark, just within the entrance of 
the Ise Fjord, there has been established since 1905 an eel fishery, which, 
for ingenuity and simplicity, is probably unique. 

A dike had been constructed at EGov-Vig near the village of Ny-Kjob- 
ing with the intention of reclaiming a portion of land for agricultural pur¬ 
poses. That undertaking having been found unremurerative and abandoned, 

Mr. Nielsen, of Copenhagen, conceived the idea of turning it into an eel- 
farm. 

Within the embankment there are about 300 acres Under water; the 
water is fresh and, in a great part, only two feet deep; it is supplied by 
the surface drainage of the surrounding land. 

When taken over by Mr. Nielsen, the lake already held a small stock of 
eels, which had doubtless found their way in through a sluice-gate situated 
at about the centre of the embankment; this stock has been systematically 
increased by the introduction of elvers, captured as follows: 

On the appearance of the eel fry in the fjord at the end of their long jour¬ 
ney from the breeding grounds in the Atlantic Ocean, a rough crate heaped 
full of water-weeds is lowered into position across the front of the sluice 

S 
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gate. The latter is then raised so as to allow a stream of fresh water to flow 
through the crate. The elvers, in search of fresh water, make their way up¬ 
stream to the crate and remain entangled among the weeds, which in due 
course axe lifted out and shaken over a piece of very fine-meshed net. This 
enables the proprietor to estimate the number of elvers introduced annually 
into the lake; the estimate is based on the weight of the elvers, of which 
about I 500 go to the pound. 

The capture of the mature silver eels for the market is effected by means 
of an apparatus designed and constructed by Mr. Nielsen. It can be worked 
by him single-handed, assistance only being required occasionally for heavy 
work. Slung from a frame-work of rough poles is a box, or chest, about 
twelve feet long; round the sides of it are openings about trine inches square, 
each provided with a small conical eel net of the ordinary shape opening 
intemallyinto the box, and a row of holes which permit the circulation of 
the water and the escape of undersized eels. The central part of the box 
is carried up so as to be above water when the main part is submerged, and 
a hatch in the side of this vertical prolongation gi\es access to the interior. 

On the bank is a windmill by means of which salt water from the fjord 
can be pumped into a channel leading at either end to a wooden shoot. 

The day before a consignment of eels is to be taken, the windmill is 
set in operation,and a continuous stream of salt water is discharged in front 
of either box, in order to collect the mature eels by taking advantage of 
the migratory impulse involved in their condition which leads them sea¬ 
wards. The boxis lowered intothewater at nightfall by means of thegeared 
winch at each end of the frame, and the stream of salt water is led in to the top 
of it by an extension of the wooden shoot. The eels are thus enticed into 
the box, which is subsequently hoisted for their removal. At the time of 
the writers' visit to Hov-Vig there were two of these boxes in use. 

To control the increase of salinity in the water of the lake, due to the 
salt water pumped in and to evaporation, a second windmill is installed, by 
which fresh water can be pumped in when required from a neighbouring 
land-drainage canal. 

The lake contains a large number of Mysis and apparently enough 
natural food to support a certain stock of eels. Mr. Nielsen, however, 
supplies a considerable quantity of artificial food consisting of unmarketable 
fish (which is minced in a machine driven by a rope-belt from the first- 
mentioned windmill and thrown loose into the lake); this proceeding he 
regards as still of an experimental character, though he believes it has a 
stimulating effect on the growth of the eels. 

The subjoined figures show that the success of the enterprise is fairly 
evident. The elvers turned down in 1905 would normally begin to reach 
maturity in five or six years, and that a large number of them have done 
so is dear from the sudden increase in the yield of marketable eels in 1910 
and 1911. 



Salt water 

























AGRICULTURAL MACHINERY AND IMPLEMENTS 


IO77 


Year 

Number of elvers 
turned down 
in lake 

Catch 

of marketable 
eels in cwt. 

1905 

49 000 

_ 

1906 

60 000 

27 3 / 4 

1907 

128 000 

45 % 

1908 

IOO OOO 

40 Vi 

1909 

100 000 

22 

1910 

60000 

78 Vi 

1911 

70 000 

136 3/4 

1912 

159000 

— 
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842 - Trlab o! Motor Traetors in Algiers, — vemxon-duclaux in La Vu Aurfcoie 

et Rurak , Year 2 , No. 23, pp. 660-667. Paris, May 10, 1913. 

The ploughing competition, held in connection with the Show of Motors 
and Agricultural Machines organized by the French and Algerian Automo¬ 
bile Clubs at Algiers (March 22 to April 20), lasted two days. It took place 
in the presence of the President of the French Automobile Club and of the 
Governor-General, on ground about 17 miles from Algiers. 

Seven firms took part in the competition : Mac Laren, Case, Avery, 
Eefebvre, Arion, the Stock Motor-Plough Co. Ltd., and the Fianco-Hunga- 
rian Society. Seven machines in all were tested. 

The writer gives in his paper a description and figures of the different 
tractors, and of the conditions of the trials. No classification was made of 
the performances. 

The judging committee expressed the wish that the constructors should 
turn their attention to devising machines for the Algerian market, taking 
into consideration the special conditiors and requirements obtaining in 
Algeria. 
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843 - Eekert’s Plough Wheel Nave, — Maruny in LandwirtschaftUche Umschau , 

Year 5, No. 20, pp. 459 ' 46 o. Magdeburg, May 16, 1913, 

The construction of the wheel naves of agricultural field machines 
is of the greatest importance for the lightness of draught and durability 
of the machine. 

Formerly in the dosed naves a ring was forged on the wheel axletopre- 
vent the wheel from slipping off, but when it began to be much worn it 
could not be replaced by another one. The nave and the set of spokes were 
two separate pieces and the disks that joined them were also separ¬ 
ate pieces, so that in taking to pieces or fitting up such a wheel a number 
of small parts had to be dealt with. 

In lie most recent model of dosed naves (see fig.) this difficulty is 
avoided. To prevent the wheel slipping off, a loose ring(i) is put on the axle 
and kept in its place by a pin (e). This ring abuts immediately against 
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the disk (6) which acts also as box to the wheel. The packing which fills 
up the space between the axle and the disk is situated in the hollcw (i) 
of the disk (6). Between the nave (a) and the disk (6) a cardboard disk 

(h )is placed; this acts also as an elastic body 
to prevent fractures. The result is simpli city 
in construction and in fitting. 

To take it to pieces only the two bolts 
(/) have to be loosened and the set of spokes 
(k) with the nave (a) attached to it car. be 
slipped off the axle. On removing the pin (e) t 
the ring (d) ard the disk (b) can be removed. 
These are no other parts. All the working 
parts are interchangeable, and they are 
proof against the entrance of dust. 

The leakage of lubricants is also impossible. Smooth running with 
only a small amount of lubrication io obtained by the milling cf the axle 
and perfect construction of the working parts. 

The above-mentioned details afford an example of the degree to which 
certain parts of machines may be improved. 

844 - Patent Implement for Singling Beets (German Patent 248355)* — Deutsche 
LandmrtschaftltchePresse, Year 40, No. 23, p. 279. Berlin, March 19, 1913. 

This implement made in one piece combines two 
utensils required for the singling and hoeing of beets. As 
the annexed figure shows, ore end of the tool is formed by 
a carved blade with cutting edges on both sides (b) and 
in front (a). At the other end there is a narrow knife bent 
obliquely at an obtuse angle. Between the two ends a 
wooden handle is situated. 

By means of this implement the beets may be singled, 
weeds removed and the earth loosened. The curved blade 
(a) is driven into the ground in the immediate vicinity of 
the plant that is to be left, and the edges (b) are pressed 
and turned right and left in the ground about it, thus 
destroying the unnecessary beets and weeds. The cutting 
edge (c) is used against weeds reaching low down. The 
blade (a) is bent in such a way that the edges (b) are 
situated almost parallel to the handle, but in such a way 
that the operator's hand does not come into contact with 
the soil. 

The bent knife (d) at the other er.d of the implement 
is used as is well known, for singling other beets, hoeing 
and loosening the earth at a greater distance from the 
beet which is left. 








Crushing Mill “ Unica No. 2 ” with “ Unica ” Sifter. 



I^wgitudinal section of mill pig. a. — nom devitlou of null, 
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845 - The Roller and Packer. — BonebriGht, H. B. in Montana Agricultural 

College Experiment Station, Circular 21, pp. 26-32. Bozeman, Febmaary 1913. 

The writer describes the constrnction of cement corrugated rollers 

which are of two typos: those made with wheels of cement with bare faces, 
and those with cement wheels having steel faces. 

Among the illustratiors accompanyirg this circular is ore of a corru¬ 
gated roller of which only the discs, which are placed loose on the axis, are 
of cement, the rims being of steel, while ar other figure shows a roller made 
entirely of cemer t. 

846 - A Hand Grain Thrasher. — Briggs, L. J. In U. S. Department of Aviculture. 

Bureau of Plant Industry , Circular No. 119, pp. 23 - 24 . Washington, March 29, 1913. 

The simple hand thrasher shown in the accompanying illustration has 
proved very useful in thrashing small quantities of grain from experiment 
plots. It consists of a 
rotating rubber- covered 
cylinder 8 inches in di¬ 
ameter and 12 inches 
long, and ja stationary 
apron, the tension *of 
which, and its distai-.ee 
from the cylinder, may 
be adjusted at will. 

The frame of the 
machine is of steel, and 
the cylinder is built up 
from disks of wood 2 
inches thick glued to¬ 
gether. The cylinder is 
covered with rubber 
matting, the corruga¬ 
tions of which are pa¬ 
rallel to the axis. The 
matting is secured by 
tacks and staples and 
can easily be removed 
when worn. The apron 
is of rough canvas or 
similar material. 

Essential features of the machine are the care with which the posi¬ 
tion of the apron and its distance from the cylinder can be adjusted. The 
whole machine can also easily be cleared. 

847 - American Cereal Esiecator. — Hoffmakn, I. F. in Zeitsckrift des Vereins Deut* 

scher In;enieure 9 Vo h 57 , No. 21, pp. 809-817. Berlin, May 24, 1913. 

The writer treats first of all of the difficulties which attend the esicea- 
tion of cereals. He then describes six esiccatois of various types: i.The 
Chicago Ellis Drier Company's cereal drier. 2. Hess' esiecator. 3. The 
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Eureka drier, built by S. Howes of Silver Creek, N. Y. 4. Me Daniels’ drier. 
5. Morris’ drier and the paddle wheel drier of E. F. Mead of New York. 
The great quav»tity of air used in the American driers is remarkable, no 
less than 400 to 480 cubic feet per 100 lbs. of grain, representing a great 
waste of heat and of power. Though the American types of driers deserve 
to be studied, they cannot be considered as the last word in the question 
of cereal esiccators. 

S48 - Ventilator for Chaff-Cutting Machine, built by Wilhelm Graf f Machine 
Works, Karlsruhe i. B. (German Patent 187611). — Holldacx in Mitteilungen 
des Verbandes landwirtschaftticher Maschinen-Priifungs-AnstalUn , Year 7, Part r,pp. 5-11. 
Berlin, 1913. 

This ventilator for chaff-cutters is built in several sizes. Size No. 3, 
weighing 440 lbs. and costing about £ 25 in 1911-12, was submitted to a 
careful test at the Royal Wuitteinberg Machine Experiment Station at 
Hoheuheim, It appears very advisable in large farms, especially where 
valuable horses are kept, to ventilate bay and straw at the same time 
that they go through the chaff-cutting machine. The fragments of clover 
leaves and similar forage that get removed with the dust form a negli¬ 
gible qjantity compared with the mass of forage treated, and when this is 
of good quality they may be kept and fed to pigs. 

The machine is solidly built and has proved durable. It requires a 
motor of about 1 %H.P. to drive it. 

849 - Trial of a Heal and Groat MID, “ Uniea No. 2 ”, and Attached Sifter of 
A. Fiebinger’s I. Styrian Milling Machinery Works in Graz. — rezek, j.in 

Mittsilungen der landwirishaftlichen Lehrkanzeln der K, K. HochschtUe fUr Bodenkuliur 
in Wien, Vert. I, Part 4, pp. 585-589. Vienna, May 8, 1913. 

A simple solid wooden framework bears the meal and groat mill and 
contains the sifter in its central part. The lower extremity of the framework 
is fashioned like a box and holds two drawers for the reception of the ground 
product. The individual details of construction of the mill are shown in the 
section, fig. 1, and elevation, fig. 2, and do not require special description. 

The total weight of the machine is 482 lbs. 

The machine was tested on July 10, 1912. A continuous current elec¬ 
tric motor with switch regulator was used as driving power, and the work 
done was measured with precision by electric instruments. 

At first barley was ground to fine grit for 13 minutes. Then oats were 
ground for 10 minutes, and after these coarse ground yellow maize was 
experimented upon three times in succession. 

More complete tests were made with rye. The observations and re¬ 
sults of these experiments are shown, in the graph, fig. 3, which shows also that 
the most favourable number of revolutions for thii mill is about 560 to 570. 

Determinations were made of the amount of force required by the mill 
and sifter, including the losses due to the belting. From the values shown 
graphically in fig. 4, it is seen that the average power required is 1.80 H. P*; 
the total amount for the grinding of 55 lbs, of rye is 2,2H.P. hour; the maxi¬ 
mum, as shown by fig. 4, was 3.3 H. P. 
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From the above it appears that the mill performs a relatively large 
amount of work with a small consumption of power, and that it would be 
economically advantageous to those farmers who, besides preparing coarse 
meal for their livestock, wish to grind their grain for baking purposes. 

850 - Testing the Hourly Peiformauee of the Hand Centrifugal Milk Separator 
(“Balance No. 61 ” for 225 litres) of Holler’s Carlshtttte Factory in Bends- 

burg.— Rezek, J. in Osierreickische Molkerei-Zeitung, Year 20, No. 8, pp. 115-118. 
Vienna, AprU 15, 1913. 

On November 28 and 29, 1912, this centrifugal separator weighing 36 
kg. (79.3 lbs.) when in working order and costing £ 12, was tested at the 
Testing Station for agricultural machines and implements in Vienna, which 
belongs to the 14 K. K. Hochschule fiir Bodenkultur *\ 

The writer first gives a detailed description of the machine and then 
an account of the tests and their results. The relation between the force 
expended and the work performed by the centrifugal apparatus was esti¬ 
mated, both by an electric process of measurement,and by Leuner's spring- 
dynamometer. 

A total of 17 cream separation operations were carried out, the results 
of which are tabulated. According to these data, in ordinary dairy proce¬ 
dure only 0.12 per cent, of fat, on an average, is left in the skimmed milk; 
this may be considered a very creditable performance. With a decrease of 
about 20 per cent.in the number of revolutions, the average increase in the 
fat content of skimmed milk was 0.22 peT cent, and when the temperature 
of the milk fell to 20° C., the percentage of fat still remained at 0.21. 

The machine makes very little noise when in motion. Its construction 
is simple; all the different portions are easy of access and are very well m ade. 
No particular skill is required in taking the apparatus to pieces, or in clean¬ 
ing itand putting it together again, and the whole operation only occupies 
a few minutes. The cleaning of the discs is much facilitated by the presence 
of a wire rod upon which they are threaded. 

Taking the results as a whole, a very favourable judgment was passed 
on the apparatus in question. 

851 - Temperature Regulator. — Scholz, M. in MUchwirtschafiliches Zattiratblatf, 
Year Part 10, pp. 301-305. Hann over, May 15, X 9 * 3 * 

It is not an easy task for the employees of a dairy to keep a constant and 
uniform temperature in the apparatus for warming milk. The writer has 
invented a relating device which has the object of rendering the warming 
of milk and keeping it uniformly at the required temperature much easier. 

This new regulator is distinguished by the facility with which its com¬ 
ponent parts may be changed; it is constructed on the principle that the 
expansion or contraction of a body called the « feeler », which is placed in the 
milk outflow, closes or opens the cock which admits steam to the heater. 
The admisson of steam is thus regulated directly by the temperature of the 
milk outflow. The writer gives, in his paper, a short description and illus¬ 
tration of the three types of this new regulator. 
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852 - Review of Patents. 

Machines for Tilling the Soil 

259 892 (Addition to Patent 228 891) (Germany) Gang ploughs foi working the soil to 
various depths. 

59 632 (Austria). Motor plough. 

59633 (Austria). Cultivator. 

1061354 (United States). Spring-tooth cultivator. 

1061291 (United States). Automatic adjusting plough. 

2150 (England). Motor plough. 

130182 (Italy). New system of mechanical ploughing with electric, steam or gas powei. 

59 816 (Switzerland). Motor plough. 

59 817 (Switzerland). Cultivator. 

258 861 (Germany). Farmyard manure spreader in which the manure is comminuted by a special 
cutter before being spread. 

59 813 (Austria). Manure spreader. 

Sowing machines. 

259 261 (Germany). Multiple furrow potato drill with chain of cups under the hopper. 

59 572 (Austria). Sowing machine. 

59 573 (Austria). Steering gear for machines cultivating rows. 

1061 517 (United States). Mechanism for grain-drill. 

Mowing machines. 

259 532 (Germany). Reaper and binder with movable motor to be placed on the frame. 

6 578 (England). Agricultural mowing machines. 

8 763 (England). Attachments for mowing machines. 

Threshing machines. 

1060 890 (United States). Threshing machines. 

7 971 (England). Threshing machine. 

Other agricultural machines and implements. 

59 815 (Austria). Machine for beating out scythes. 

59 808 (Austria), Agricultural watering machine. 

1060 828 (United States). Milking machine. 

129 433 (Italy), Grain drier. 

130 358 (Italy). Drier for rice, maize, etc. 

59 818 (Switzerland). Automatic hay lifter for carts. 

853 - Systematic Ventilation Of Stables. — Deutsche Landairtsckaftliche Timucht, 
Year 17, No. 16, pp, 191-192. Hannover, April 18, 1913. 

In the proper ventilation of a stable, the vitiated air must escape and 
be replaced by pure air without draughts being formed or the tempera¬ 
ture being lowered. 

The escape of the foul air is easily obtained by means of 01 e or more 
vertical flues in the roof of the stable. The upper end of the flue must be 
sufficiently high that the motion of the air in it should not be affected by 
the outer currerts of air, ai.d its lowei aperture projecting 6 cr 8 inches into 
the stable must not be situated immediately over the ai imals. The escape 
flue may be in the middle of the stable or at the end opposite to the 
aperture by which pure air is introduced (See fig. 1). 

Four-sided shafts made of boards planed smooth on the inside are very 
suitable. They are easily made and are cheap and they have besides the 
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advantage that, wood being a bad conductor of heat t they do not easily 
cool, which would retard ventilation. If the stable is not immediately under 
the roof but under other rooms or a hay loft, the shaft must have a fire-proof 
casing on the outside; in order to draw well it should also be provided with 
a suction-cowl at the top. The section must be 8 X 8 ii ches for three 
head of large stock, 10 X 10 ir. for six and 12 X 12 in. for rire heed. For 
more than nine head it is advisable, to use several shafts. As it is sometimes 
necessary, especially during stormy weather, to close wholly or partially 
the openin g in the roof, the shaft is provided with a shutter. 

2. As for the introduction of pure air, this is still simpler. According 
to practical experiei ce the aperture which admits the outside air is most 
advantageously situated at about two thirds the height of the stable. As 
fig. 2 shows, a simple hole in the wall, obliquely ascendii g from the outside 
to the inside, is sufficient. The cold exterior air flows into the upper part ot 
the stable where it gairs some warmth and then spreads throughout the 
stable. If the intake be placed too high the draught in the ventilator is 
diminished or even ceases. These ope: ings must also be provided with sliding 
shutters to admit of their being closed when necessary. Their cross-section 
should be 5 X 10 inches for every three head of large stock. In r ew build¬ 
ings glazed earthen pipes can be conveiiently built into the walls as in 
fig. 3, the inlet being situated about 20 ir ches above the ground. 


RURAL ECONOMICS. 

854 - Calculation of the Cost of Production in Peasant Farms, with Special 
Reference to Milk* — Pauli, W. in ArcHv fur exakte Wirischaftsforschunq. Supplement, 
Part 7, pp. XI-f 333. Jena, 1913 

In the introduction, the writer lays stress on the importance of the 
calculation of the cost of production, from the scientific and social points 
of view, as well as from that of private economy. He then reviews 
its theoretical and practical evolution from its origin, at the beginning of 
the seventeenth century, up to the present time in which it has attained 
coi siderable development. 

The methods pursued now in the calculation of the cost of production 
of agricultural staples may be divided into two groups: 1) those in which 
the costs of production are deduced from the results of the single branches 
(accounts), or " account ” or “ analytical ” methods; 2) those in which 
the costs of pioduction are derived from the total results of the farms, or 
the " totality ” or “ syntheticmethod (“ Einheitsverf? hren ”) of Laur. 

The analytical method may be applied: 1) with book-keeping by 
double entry (systematic calculation); 2) with book-keepirg by single entry 
ir which account is kept of the amount of labour required, the exchange 
of products and the special occasioi at accounts connected with them 
(occasional calculation); 3) with estimated, more or less arbitrarily chosen, 
averages (speculative calculation); 4) with the industrial method of special 
calculations. The question as to which kind of calculation is to be chosen 
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can only be answered for each single case according to the extent of the farm, 
the degree of culture of the farmer and the kind of production. 

The results of the analytical methods of calculation in agriculture are 
in a great measure dependent upon: 1) the choice of the unitary price adop¬ 
ted for the calculation of the produce; 2) the distribution of the cost of 
labour, 3) the distribution of the cost of manuring among the various crops 
of a rotation. 

In the selection of the unitary prices to be employed in the calculation, 
the following are to be distinguished : 


r. Values of cost of production.. 

2. Purchase price delivered at the farm. 

3. Relative purchase price (calculated on the purchase 

prices of equivalent wares, capable of replacing 
them, delivered at the farm). 

4. Relative cost of production (calculated on the cost 

of production of equivalent wares). 

5. Sale prices at the farm. 

6. Relative sale prices at the farm (calculated on the 

sale prices of similar products).. . . 

7. Transformation value (value of produce that has 
been worked up, minus the cost of transformation). 

8. Relative transformation values (for by-products cal¬ 

culated on the transformation value of the princi¬ 
pal product). 

Before selecting the values which axe to serve as prices in drawing up 
the various accounts,some economic considerations are to be made accord¬ 
ing to the following principles : In the account the values here given are to 
be taken: 

1. The cost of pioduction, when the other purchase prices are higher 
and the realization values, especially the sale prices, are lower than the cost 
of production. 

2. The purchase prices for goods delivered at the farm, when these 
are inferior to the costs of production. 

3. The sale prices, at the farm, when these are higher than the 
costs of production. 

When the costs of pioduction of a commodity are to be determined for 
a whole country (costs of production applied to political economy) the prices 
of foreign markets are to be used for determining the market prices. 
As a rule, though,the costs of transport and brokerage makesucb a difference 
between purchase ard sale prices of goods delivered at the farm, that the 
cost of production will stai d between, the two, whence as a rule only the 
cost of production will have to be considered. Only those commodities that 
must not be produced in the country are to be calculated at market prices, 
delivered at the farm (for instance concentrated foods). 


Absolute cost. 


Relative or deduced cost. 


Realization values. 
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The best distribution of the cost of labour is according to the number 
of work days, distinguishirg between summer and winter work days, and 
between the work of men and that of women (Method of the Deutsche Tand- 
wirtschafts-Gesellschaft and of Taur). The cost of management is included 
in the general expenses and distributed with these. 

For the distribution of the cost of manuring within the rotation, the 
writer recommends two simple methods, of which one considers the unex¬ 
hausted manure given, and the second assumes that the amortization is 
balanced by the subsequent manurirg. The first method starts from the 
money value of the original quantity, to which the cost of applying the ma¬ 
nure is added, and one half of the total is debited to the second crop. In 
commencing this calculation it should be sufficient to determine the amount 
of manure given durirg the last three years and then reckon one half 
of the manure given the last year, 01 e quarter that of the second year and 
one eight of that of the third year. The gain in nitrogen due to the roots 
and stubbles of leguminous plants may in both methods be considered as 
manure. In the second method the meadows and every rotation are con¬ 
sidered as units which are debited with a certain amount of manure. The 
cost of manuring is divided, within each rotation, among the various crops 
in proportion to the gross yield of each. This method gives approximately 
accurate results so long as the rotation is kept uniformly manured. 

For several practical reasons the calculation of the cost of production 
according to the analytical method, as well as the book-keeping by double 
entry upon which it is based, cannot be carried out on peasants' farms. On 
these only the synthetical method (Gesamtkalkulation), based upon a sys¬ 
tem of book-keeping by single entry uniformly carried out, can be applied, 
and this also only by strict comparative working up of the results of a large 
number of farms. In this synthetic process the difference of the net rev¬ 
enue (Reinertragsdiffererz, or difference betweea the net revenue and the 
normal rate of interest of the farm capitals which concur in yielding product) 
is expressed as percentage of the gross revenue, which percentage gives the 
difference between the cost of production and the prices of the products. 
If the unit price of a product is known, its cost of production can be easily 
calculated. 

In specialised farms, the risk and consequently the difference of the 
net revenue, in the calculation of the cost of production of the principal 
product, may devolve entirely upon this product. Thus, for instance, the 
production of milk in a dairy farm. It follows that the synthetic method is 
convenient for the calculation of the costs of production, especially for the 
central offices of agricultural book-keeping for peasants' farms, which are 
in a position to group the farms according to the most varied points of view. 

The manner of calculating the gioss retuirs and the expenses has the 
greatest influence on the results. The writer understands by “gross re¬ 
turns ” the result of agricultural activity that is expressed by the quantity 
and the value of the commodities that are produced, transformed or also 
only newly acquired (according to Lam) by this activity. These gross 
returns are calculated : x) from the cash account, 2) from the amounts 
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of produce in kind supplied to the fanner’s household, family and employees, 
3) from the changes in the inventory in the course of the year. The pro¬ 
ducts supplied in kind are chiefly to be valued according to the market 
prices at the farm. On the other hand, the valuatior of the inventory 
should be made according to the cost of acquisition, so long as this is 
rot in excess of the realisation prices. The writer gives the tabular form 
adopted by the Swiss Peasants’ Secretariat for the calculation of the 
gross returns and their distribution among the various accounts. Even 
if this calculation of the gross returns does not include completely and 
exactly some accounts and some groups of capitals (plantations of trees 
and vines, and live stock) and therefore keeps the total gross returns 
somewhat too low, the result of the calculation of the cost of production 
is not thereby much affected and at most to the average extent of about 
y 2 per cent. 

The working expenses consist ultimately of laboui and capital, the 
fundamental factors of agricultural production, because in fanning ur der- 
takings even the natural factors appear from the economic poirt of 
view as capital. 

In the valuation of labour, the value of the mai ageme.. 1 and capa- 
w city of organizing possessed by the farmer has also to be coi sidered, as 
well as the labour of the other members of his family, which have to 
be reckoned somewhat dearer than that of stiargers. 

The capitals employed in farms are divided by Laur into “ deme-.tary 
capitals ”, which he arrarges ii to higher groups. For the calculation 
of the interests that each elementary capital is to bear he gives the 
following rates: 


For capital in land.3.5 to 4 per cent. 

> » in buildings, improvements and forest trees 4 to 4,5 » 

» > in fruit trees and vines.5 to 5,5 » 

» » in standing crops . 6 » 

! productive stock . 5.5 to 6 » 

draught animals . . 5 » 

fattening » . . 4.5 » 

» v in machines and implements. 4.5 » 

» » circulating ccpital ^provisions and cash). 6 » 


Thus an average rate of ii terest is 4 to 4.5 per ce t. fox the total 
capital (taking into account the proportion of the venous elementary 
capitals that make up the total capital the interest would be 4.3 per 
cent.). 

Besides their demard for ii .terest, capitals weigh upon production 
for amortization and upkeep, irsurai ce and taxes. The cost of upkeep 
concerns especially the capital invested i:. improveme, ts, buildings, ma¬ 
chines ard implements. Average figures are rot easy to give, for the 
amount of amortization depends to the greatest degree on the nature of 
each item of capital. The writer gives the figures as they have been 
determined by the Swiss Peasants’ Secretariat. As for taxes the writer 
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recommei ds that all the State taxes, or at least all the communal taxes 
which weigh on the farms as land tax, should be included in the work¬ 
ing expenses. In the conclusion of this first (general) part he gives in 
the form of a table a summary for the calculation and division of all 
the woiking expenses. 

Id the second (special) part of his work the writer calculates accord¬ 
ing to the synthetic method the cost of production of milk in the Swiss 
peasart farms, basing his figures on the data elaborated by the Book¬ 
keeping Office of the Swiss Peasants’ Secretariat during the years 1905 
to 1909. 

He shows first that the calculation of the probability of errors should 
be applied to the calculatiox of the cost of production in order to de¬ 
termine the limits of error in the individual and average results. In the 
following results of calculations the writer gives, in the tables, the prob¬ 
able mean oscillatioi s calculated according to the usual method of 
minimal square, so that their ratio to tbe actual differences cf the re¬ 
sults to be compared can be easily seen and thus the value of the aver¬ 
age results for practical coi clusioi s may be measured. 

For the calculation of the cost of the production of milk only the 
results of typical dairy farms were used : These were further divided : 

1) According to the system of cultivation : 

a) Farms based on pastures and meadows. 

b) Faims based on clover-leys, pastures and meadows. 

c) Other farms (based on three-year rotation, or with meadows, 
pastures and field crops). 

2) According to the manner of replacing the live stock: 

a) Farms without bleeding stock. 

b) Farms with breeding stock. 

3) According to the mode of utilizing**;the milk: 

a) Farms with retail sale of milk. 

b) Farms with wholesale sale of milk: 

a) in which the milk by-products (whey and skimmed milk) 
return to the farm, 

p) in which the milk by-products belong to the buyer of 

the milk. 

c) Farms which wurk up their own milk. 

According to the arithmetical means of the years 1905 to 1909, the 
average cost of production of 100 kilograms (22 gallors) of milk in 
all the farms is shown in the table on p. 1088. 

The largest item in the cost of production of milk is labour. Doubling 
the price of land and keeping the rate of interest equal (4 per cent*) does 
not increase the price of milk by more than about 2s per 22 gallons. 

An increase of wages in all its phases (direct increase in cost of 
laboui, increase in cost of buildings and capital invested in them, in¬ 
creased price of stores, etc.) increases the cost of production a great 
deal more than a rise in the price of land. 
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1 

d 

j 

In per cent, 
of total cost 

Number 
of accounts 
examined 

Total cost. 

*3 

2 

IOO 

646 

Cost of labour .. 

5 


40.78 

644 

Interest on the land. 

1 

9 

1337 

645 

Interest on capital invested. 

3 

4 

253 ° 

641 

Interest on working capital. 


» 7 « 

6.8l 

648 

Cost of manures, concentrateds, etc . . . 

3 

674 


648 

Price of milk. 

12 

67 , 

mam 

64S 


The price of milk in the midale of the period 1905 to 1909 was 
3-55 cent. lower than the cost of production. Since 1905 both the 
price of milk and its cost of production have risen considerably, ard up 
to 1909 the latter to a greater extent than the former. The increased 
cost of production was due to the increase in wages and in the prices of 
co mm odities, while up to now no influence of the changes in the prices 
of land has been roticed. 

In order to determine the influence of the size of the farm upon the 
cost of production of milk, the farms included in the table given above 
were divided according to their extert, and the costs of production were 
determined for the groups thus obtained. The separate results of the 
groups do not allow any important effect of the extent of the farm on 
the total cost of production of milk to be recognized, though some 
factors are strongly affected: Thus, for instance, the amount of labour 
eaqpended is greater in small farms than in large ores. A noticeable rise 
in wages affects the former more than the latter. The stoies that have 
to be bought in the markets seem to be differently influenced by the 
size of the farm according to the system of fanning adopted. The 
amount of capital invested is relatively larger in the large peasant farms 
than in the small ones. An increase in the rate of interest affects the 
cost of production of milk more in the large peasant farms than in 
the small ones; consequently small fatms are more favourably situated 
than large ones in districts where the prices of land run high. 

In order to judge definitely one system of fanning as compared with 
another in regard to the effects upon the cost of production, in the first 
place the various climatic conditiors must be considered. Consequently 
the farms in which breeding and the wholesale disposal of milk are prac¬ 
tised were, within the various groups according to the system of farm¬ 
ing, sub-divided again according to the yearly ia ; nfall; the accounts set 
up for these groups showed: that in districts with above 47.2 inches 
(120 mm.) of rainfall the pasture and meadow farms produced the cheapest 
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milk, while in districts with less than 43.3 ircbes (no mm.) it was the 
clover, pasture and meadow farms that did so. The ratio between these 
two types of farms in districts where the rainfall is between 43 and 47 
inches cannot be determined from the results at present available. Of 
the other forms of farms (improved three-year rotation and similar forms) 
it appears that the production of those receiving upwards of 47 inches of 
rainfall is dearer than that of the pasture and meadow farms, ard 
that of those gettirg from 43 to 47 inches is clearer than that of grass 
and clover farms; in districts with rainfall from 39 to 43 inches, and also 
below 35 inches, production on such farms is dearer than on the clover 
farms. Considerably increasing wages favour the grass farms, while strong 
rises in the prices of commodities favour the clover farms. 

Supported by these results the writer recommends, in connection 
with the production of forage ard of milk: 1) in districts having a rainfall 
higher than 47 inches to keep up the pastures and meadows or to intro¬ 
duce them and to abandon clover farming ; 2) to transform the improved 
three-year rotation in districts with less than 43 ii ches of rain into clover 
farms, and where the rairfall is above 47 inches into meadow aid pasture 
faims, and in tfce intervening districts into clover and grass farms. The 
decision of the question whether in the last-named districts clover or grass 
farms are to be preferred rests chiefly with the conditions of the soil ai d 
of labour. 

As for the influence of the mam er of keeping up the dairy herd on the 
cost of producing milk, it appears from the accounts examined that those 
farms that only milked purchased cows produced their milk more cheaply 
during the years 1905 to 1909 than those that bred their milk-stock. The 
profitableness of the former is due to the high prices of the produce and espe¬ 
cially to the lower cost of production. High rates of wages increase the 
cost of breeding more than they do the production of milk, and thus 
favour, other conditiors being equal, those farms that do net breed. Great 
rises in the prices of stock, on the other hand, favour breeding farms. 

With the object of recogi izii g the influence of the utilization of milk 
on the cost of producing it, the groups divided accordirg to systems of uti¬ 
lization (retail or wholesale disposal of milk) were subdivided according to 
the system of fanning, then accordirg to this ard to the rairfall. Both 
calculations agree in attributing a higher cost of production to faims prac¬ 
tising retail sale of milk than to those dealing wholesale. The relatively 
great differences are chiefly due to the expense ard work of retailing. 

With the increase in the degree of intensity, the cost of the production 
of milk reduced to unit of returns increases also. Thus the law of dimi¬ 
nishing returns holds good also in the production of milk. The gross re¬ 
turns of milk for a certain urdt of expense diminish with the increase of 
intensity. Every addition to the expense causes the produce to become 
dearer. But the peasant does not seek an absolutely cheap production, 
but a high profit and respectively a high income from the land. This is 
also determined by the height of the prices of the produce. The knowledge 
of the costs of production are not, therefore, sufficient guide in the selection 
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of the most advantageous degree of intensity. The calculation oi the cost 
of production must be completed by a comparison with the current 
prices of the profitableness of an undertaking. The writer consequently 
n„vestigateb the influei.ee of the irtei sity of the farm upon the land 
rent and the income, ard dr? ws the following coi*clusiors from the 
results of his calculations : With diminishing cost (impiovement of techni¬ 
que, etc.) and increasing prices of production, the optimum degree of inten¬ 
sity moves upwards. Inversely it moves in the opposite direction: 1) when 
with stationary cost ard returns in kir d the prices of produce sink, 2) when 
with stationary prices of produce ard returns in kind the prices of the com¬ 
ponents of the cost of production rise, and 3) when with stationary returns 
in kind the prices of produce rise less thar the costs of production. 

But when it is a question of determiidi g whether it is advantageous 
or not to diminish the existirg degree of irtei sity of the farm, account must 
be taken not only of the change in the returns from the lai d, but also of 
the net returns of all the capitals employed in the farm and i.ot urilizable 
elsewhere, as well as of those 1 ecessary to thefarm; further, iu peasartfarms 
the possibility of utilizing completely the available kbour must be consi¬ 
dered. In general it may be held that the optimum degiee of in tensity 
is shifted by changes in the technique, by the height of ’the prices of the 
components of the cost of production and by the prices of the products 
obtained. It follows that the optimum degree of intensity has to be de¬ 
termined for each individual case. 

If it is desired to know what prospects of profit a certain kind of pro¬ 
duction holds out, the chai ges in the results and the calculation of the 
returns and of the cost of prodketion caused by the variatior in the market 
corditior s have to be examined by a combination of the syi thetic method 
with that of speculative calculatioi . The results given b} book-keeping 
show the distribution of the gross retuns ard of expenses on the vari¬ 
ous items of outlay and gross returns, as well as the ratio of the gross 
returns to the outlay urder the market coiditions prevailing at the 
time. The speculative calculation must then give the mean curve of the 
changes in prices ai d examine its effect o.* these results. The writer 
accordingly calculates, with the help of a scheme of the distribution of 
expenses and gross returns, the amounts of the single items ir the 
various kinds of production in the average of the years 1908 ai d 1909 
and the average range of prices for the various pioducts in the years 
1910 and 1911 up to the month of April; in his comparative calculations 
he reaches the followix g results: The changes in the cost of production 
caused by the oscillations of pi ices during the yeais 1910-11 were more 
favourable for the grass farms than for the clover farms. For the milk 
farms without breeding of cattle the oscillations of prices were somewhat 
more unfavourable than for those that bred also, so that the former, 
considering the high prices of productive cattle, were no longer in such 
a privileged condition respecting the latter as they had been a few years 
previously. Nevertheless they still produce milk more cheaply than the 
breeding farms. 



RURAIf ECONOMICS 


IO9I 


Lastly an appendix of 123 pages contains in the form of tables 
the individual results of these calculations of the cost of production for 
the years 1905 to 1909 for the farms connected with the book-keep¬ 
ing office of the Swiss Peasants * Secretariat. 

S55 — The Over-Valuation Of Estates. — Beck, Ernst in Monatshefte fUr Landwirtschaft , 
Year 6, Part 5, pp. 129-133. Vienna, May 1913. 

The first reason of the rapid increase of the value of land is, according 
to the writer, the fact that farmers at present are able to compare all the 
producing centres of the world as to their produce and its valuation and thus 
to form a better judgment on the value of land. 

The second reason is in the improvement in the economic power of the 
class of tenant farmers, who, thanks to the use of abundant capital, have 
increased the productivity of the soil and consequently enhanced its value 
permanently. 

Still a third reason of the over-valuation of land is that generally the 
whole returns from an estate are considered as returns given by the land, 
and thus as a measure of its value, while the interest of the working capital 
should be deducted from the total returns before calculating the capital 
value of the land. 

Under the term working capital as distinguished from landed capital, 
the writer defines everything that can be separated from the estate and which 
on handing over the farm to the lessee remains moveable property of the les¬ 
sor. On the other hand all improvements of the land itself, plantations 
of trees, orchards, vines, hops, osier beds, etc., as well as permanent buildings, 
belong to landed capital. Only the interest returned by the latter, thus the 
simple rent value, represents the returns of the soil and is to be taken as 
the basis for the calculation of the purchase price, takingtherate of interest 
usual in the district for safe securities. 

The fourth and most important factor for the valuation of land is there¬ 
fore the rate of interest: to the same extent that this sinks, does the pur¬ 
chase price of land rise; and as until quite recently the rate of interest has 
been sinking while the number of inhabitants has increased and the means 
of communication have improved, the higher valuation of land is easily un¬ 
derstood. 

But in order to obtain the real returns of the land, which are to be capi¬ 
talized, it behoves to deduct from the total net revenue that portion due 
to labour, capital and agricultural capacity. It is only by keeping the instal¬ 
lation capital and the working capital rigorously separated from each 
other that the difficulties encountered in the correct valuation of these 
capitals can be overcome. Anyhow it is advisable first to establish the value 
of the returns according to the natural conditions of the soil (Bonitat) 
and then the varying influences of its state of cultivation which increase or 
diminish its natural capacity of producing. Lastly the writer suggests that 
the principles adopted by State expropriations he applied by law to the cut¬ 
ting up of large estates (Gfiterscldachterei) into small holdings in order to 
protect small capitalists, such as farmers and peasants,against excessive 
prices for lard. 
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856 - The Form of Wages of Permanent Farm-Hands in Trans-Danubian 

Hungary (1). — Weiss, Rudolf m MiUetlunqen der landmrtsckafthchen Lehrkanzeln 
der K. K. Hochschule fur Bodenkultur In Wien , Vol. 1, Part 4, pp. 591-625 Vienna, 
May 8, 1913. 

The writer gives a brief review of the historical development of agri¬ 
cultural labour in Hungary and of the forms of wages, especially of the pay¬ 
ments in cash and in kind. He then shows by means of tables and dia¬ 
grams the nature of the wages of labour during the last ten years in the 11 
counties of Trars-Danubian Hungary, ard the ratio between payments in 
cash and in kind, and gives a description of the latter. The total wages 
have risen considerably during the last ten years and the proportion of pay¬ 
ments in cash to the total has constantly increased. 

According to the writer it would be a great mistake in that part of the 
country to resort to only cash wages, for on the one hand it would lead to 
the ruin of the labourers owing to their want of economic prepara¬ 
tion for such a step and on the other hand, it would be too heavy a burden 
for the conditions of credit of the farmers. The partial pa>ment in kind 
should be kept up but it should be connected with an organization that would 
stimulate the labourers to become thrifty and give them the opportunity 
of investing their savings in such a manner as to get interest on them and 
in certain cases to use them as a source of credit. 

The chief items of payments in kind are : wheat, milk and the keeping 
of live stock, the use of fields and gardens, dwelling-houses and fuel. The 
wages in kind that are not consumed or are saved by the labourers should 
be bought back by the estates at prices which should be fixed from 
time to time, and the proceeds together with any increase for numbers of 
years’ service, prizes, gifts and the like should be invested in some safe 
public bark (Raiffeisen for instance) so as to bring in inteiest. 

In this manner the labourer could, on reachirg a certain age, become 
the owner of some fields or at least get the lease of them for as long as he 
lived, which would lead to a home colonisation, that, with the further assis¬ 
tance of the State, would create and maintain a superior and settled class 
of agricultural labourers. 

857 - Three Years of Dairy Farming. The Variations in the Results and Their 
Causes. — Ons, D. H in Hoard's Datryman , Vd. 45, No. 9, pp. 341-342. Fort 
Atkinson, Wisconsin, March 28, 1913. 

The writer deals carefully with the variations in the expei diture and 
returns of the farming years 5909-19X0, X9XO-19XX and 19XI-X9X2, and the 
differences thereby shown in the remunerati veness of the undertaking. 


'Remits 1909-10 

Net returns. $ 2 183.00 

From this must be deducted 
interest on capital at 5 % 1 078.25 

Profit remaining to farmer • $ 1 104.75 


1911-13 

$ 2885.89 
z 146.20 

$ 1739.69 


igxo-xx 

$ 1944.98 
1637.25 

$ 307.73 


(1) Under the name ,€ Trans-Danubia ” the writer designates that part of Hungary 
which is bounded on the North and East by the Danube, on the West by Austria and on 
the South by the Brave. 
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The sudden fall in the profits in the last year is in the opinion of the 
writer due to increased capitalization and working expenses. 

858 - A Comparison Between a General Farm and a Dairy Farm.— otis, d. h. 

in Hoard’s Dairyman, Vol. 45, No. 7 , pp. 359 and 270. Fort Atkinson, Wisconsin, 

March 14, 1913. 

The first is a general farm with grade Shorthorns and grade hogs and 
is compared with a dairy farm keeping grade Guernseys and pure-bred 
hogs. The comparison shows that the net returns in the case of the 
general farm were much below the normal interest on the capital invested, 
while the dairy farm, in spite of higher expenses and less outlay of capital, 
was much more paying. The writer ascribes this fact partly to the differ¬ 
ence of the products of the two farms, and partly to the difference in 
management. 

S59 - Farming Eight-hundred-Dollar Land at a Profit. — dacy, George h. in 

Successful Farming , Vol. 12, No. 3, pp. 54 and 58. Des Moines, Iowa, March 1913. 

A description of an estate of 400 acres worth $ 800 per acre and the 
manner in which it was farmed. Owing to intensive and skilful cattle and pig 
breeding the yearly profit is 4 per cent, on the total capital expended. 

860 - The Importance of Pnblie Valuation Offices for Estates and Farms. — 

Rothxegel, Walter in Zentralblatt der PreussiscJien Landwirtschaftskammem, Year 12, 

No. 13, pp. r02-106 and No. 16, pp. 110-111. Berlin, April 14 and 21, 1913. 

The importance of the correct valuation of landed property according 
to income-tax and ground-tax, or the total value. 

Alterations and adaptations to present requirements. The organiza¬ 
tion and work of the projected valuation offices: local valuation offices, 
central office; drawing up and making valuation tables («Tax rahmen ») 
of the sale prices of estates. Advantages of these measures for the reform of 
the rights of expropriation, for the alteration of the principles of legal taxa¬ 
tion, for the science of agricultural practice, for agricultural statistics 
and practical estate management. 


AGRICULTURAL INDUSTRIES. 

861 - The Use of Cold in the Dairy.— Ruters, P. in Zeitschrift fur die gesamte K&Uc- 
Industrie, Year 20, Part 5, pp. 95-101. Munich, May 1913. 

According to a lecture given by the writer at the Congress of the 
«Deatscher Kalteverein» (German Association of the Refrigerating Industry} 
dairies can be divided into three principal groups. The first group, to which 
most dairies belong, comprises purely rural concerns. They deal almost 
exclusively only with the manufacture of butter, and can treat about 880 gal¬ 
lons of milktper diem. They possess machines for measuring the quantity 
of milk used, for separating the cream, for heating the milk and churning 
the cream. 

The second group is that of town dairies which by retailing the milk 
directly to the public sell it more advantageously. The size of these dairies 
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varies very considerably. Some deal with only 220 gallons a day, others 
attain 22 000 gals. The third group utilizes milk in various ways and pos¬ 
sesses an industrial character. 

As for the application of cold, it may be said that the cooling apparatus 
of the rural dairies are the easiest to handle and the cheapest. After the 
cream has been warmed it is immediately cooled, mostly with well water 
and brine to 2 to 4 0 C. 

This cooling is done in the cream coolers at present used, namely large 
vessels provided with cooling worm, cooling pipes or double sides, through 



which cold water, sometimes brine, circulates. Frequently boxes filled with 
ice are suspended in the cream, or frozen milk is mixed with it. 

For town dairies the refrigerating machine is a necessity. Direct 
evaporation in the mi l k cooler is preferred, as the action of the refrigerator 
is much greater than with the brine cooling. 

The annexed figure shows an installation of this kind with direct eva¬ 
poration in the milk cooler and with a system of cooling pipes. 

In the third group of dairies, those that work up the milk industrially, 
cooling is so far important inasmuch as it allows the milk to be kept at a 
low temperature until required for the various processes to which it is sub¬ 
jected. 

862 - Modifications Id the Composition of Cows’ Milk Bnetothe Use of Drugs. 
— IfANzouT, Oltvxbso in La Clinic* Vderittatia, Year 36, Parts 1 and 2, pp. 11-23 
and 58-69. Milan, January 15 and 30, 1913. g 

The writer has studied frcm the experimental point of view the varia¬ 
tions in the percentage composition of ccw's milk due to the use of cer¬ 
tain drugs. 
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The substances chosen were:i)sodiumsulphate,2) magnesium sulphate, 
3) rhubarb, 4) aloes, 5) arsenic; all of these are much used in every day 
medi c a l treatment. 

Hie bibliography of the subject does not include any treatise dealing 
directly with the question; the works of Malapert, Porcher and others 
(Peligot, habourdet. Reveil, Fehling, Sigalas and Dupouy, Baum, Strumpel, 
Flamir.i, Van Itallie, Ni clous, Oui, Pie us, Teclairche, Lewald, Harrier, 
Henry, Qrfila, Falke, Simon, Marchand, Rombeau, Roseleur, etc.) mention 
the possibility of certain drugs passing into the milk, but do not consider the 
changes in the percentage composition of the latter which may be due to 
their agency. Such modifications, as is well known, depend not only upon 
medicinal compounds, but also od many other factors: 1) breed, 2) age, 
3) time of milking, 4) general conditions of living, 5) work, 6) pathological 
conditions, 7) physiological conditions (heat, gestation, castration), 8) mas¬ 
sage of the udder ( mastagogia ), 9) feeding, 10) air, 11) individuality. 

All possible precautions were taken to eliminate the influence of these 
other factors and to avoid any modifications due to the latter being attribu¬ 
ted to the effect of the drugs. 

Two samples of milk were taken from each cow, one before and the other 
after the administration of the medicine, and the differences due to the latter 
were noted. The cows which furnished the samples for analysis were kept 
quiet in the shed and fed exclusively upon hay during the absorption of the 
drug and the period immediately following this. The second sample was 
taken 24 hours after the dose had been given. The purgatives (saline and ca¬ 
thartic) were administered once, while the arsenic was given in repeated and 
progressive doses (from 80 cgr. to 1 gr.). 

The results of these experiments, [as regards the different components 
of milk, may be summarized in the following manner: 

1) The total solids show an increase with the salts (+ 0.81 % with 
sodium sulphate; + 2.64 % with magnesium sulphate), while a diminution 
occurs with the drugs and arsenic (—1.38 % with rhubarb, —1.40 % 
with aloes, — 1.46 % with arsenic). 

2. The fat undergoes the most marked alteration: with the salts it 
increases to a considerable extent (+ 0.94 % with sodium sulphate, + 2.05 
% with magnesium sulphate), while it diminishes with the drugs and ar¬ 
senic (—0.80 % with rhubarb,—0.14 %withaloes,—0.26 % with arsenic). 

2. The casein is the next most variable compound; it increases with the 
salts (+0.19 % with sodium sulphate, +1.03 %withmagnesiumsulphate), 
while it diminishes with the drugs and arsenic (— 1.50 % with rhubarb, 
—1.91 % with aloes and — 0.95 % with arsenic). 

4. The albumen present increases in all cases (+ 0.02 % with sodium 
sulphate, + 0.10 % with magnesium sulphate, + 0.04 % with rhubarb, 
+1.43 % with aloes and + 0.09 % with arsenic). 

5. Milk sugar (lactose) diminishes with all the medicines except rhu¬ 
barb (—0.26 % with sodium sulphate, — 0.28 % with magnesium s ulphate, 
— °-75 % with aloes, — 0.26 % with arsenic, + 1.01 % with rhubarb). 
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6. The ash constantly diminishes (— 0.08 % with sodium sulphate, 
— 0.26% with magnesium sulphate,—0.13% with rhubarb,— 0.03% 
with aloes, —0.08 % with arsenic. 

7 and 8. The density of the milk and of the milk serum show only slight 
variations ; they are increased by the salts {density of milk : + 0.004 with 
sodium sulphate, + 0.004 with magnesium sulphate; density of serum 
+ 0.002 with sodium sulphate, + 0.004 withmagneriumsulphate),butdimi- 
nished by rhubarb and arsenic [density of milk : — 0.002 with rhubarb, 
—0.004 with arsenic; density of serum: — 0.002 with both rhubarb and 
arsenic); with aloes there is no change in either). 

The writer comes to the following conclusions based on the above re¬ 
sults ; 

1) It is very probable (leaving out of account the question of the pas¬ 
sage of rhubarb, aloes and arsenic into the milk) that sodium and magne¬ 
sium sulphates do not find their way into the milk (contrary to Malaperts' 
statements). 

2) The salts, rhubarb, aloes and arsenic actually produce considerable 
alterations (physiologically explicable) in the chemical composition, and these 
affect the chief nutritive constituents of the milk. 

3) This alteration may consist in the loss of all nutritive property 
owing to the great decrease in the total solids, or it may be that the milk 
is unsuitable as a food {e, g. from an excess of casein rendering it indigest¬ 
ible) ; but in any case, being of pathological origin, such milk is not 
hygienic, and should not be sold except for special purposes and under the 
name of “ medicinal milk This last conclusion is the principal result of 
the experiment. 

863 - Chemical Changes Produced In Cows* Milk by Pasteurization. — Rupp, Philip, 

U.’S. Department of Agriculture, Bureau of Animal Industry, Bulletin 166, pp. 15. 

Washington, April 22, 1913. 

The writer mentions that one of the objections frequently raised against 
pasteurized milk is that the heating produces changes in the chemical com¬ 
position which makes it unsuitable for infant nourishment. It is claimed 
that a portion of the soluble phosphate of lime becomes insoluble .and that 
this change produces defective nutrition, while the changes in the lactal- 
frumin and in the casein render the pasteurized milk more indigestible than 
raw milk, and therefore inferior as a food. 

The objects of the works herein described were to study the chemical 
changes produced by the heating of milk at the different temperatures 
used in commercial pasteurization, and to determine whether a temperature 
that detroys all pathogenic germs can be used in pasteurization without 
having any appreciable effect on the chemical composition of the milk. 

The milk was pasteurized in a constant temperature bath; the water 
having reached the required temperature, the cool milk, in an Erlenmeyer 
flask closed with a valve to prevent evaporation, was placed in the water 
and occasionally moved about until it had acquired the temperature of 
the water. This usually required from 15 to 20 minutes, according to the 
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height of the temperature. It was then allowed to remain for 30 minutes, 
after which it was rapidly cooled to about 53 0 F. 

The writer studied separately and carefully the changes in the phos¬ 
phates, in the proteins and in the acidity of the milk. 

He gives the results obtained by other investigators and describes 
the methods of filtration, analysis and coagulation (of the casein) employed 
in his researches. 

His summary and conclusions are as follows : 

1) . Milk pasteruized by the 4 4 Holder " process at I45°P. for 30 minutes 
does not undergo any appreciable chemical change. 

2) . The soluble phosphates of lime and magnesia do not become in¬ 
soluble. At 155 0 F. the quantity of phosphoric acid, lime, and magnesia 
in the serum of both raw and pasteurized milk is practically the same. 

3) . The albumin does not coagulate at 145 0 P., but at 150° P. 5-75peis 
cent, of the albumin is rendered insoluble. As the temperature incre ase 
the amount of coagulated albumin increases. At 155 0 F. the quantity is 
12.75 per cent, and at 160 0 F. it amounts to 30.78 per cent. 

4) . The time required for coagulating the casein by rennin is slightly 
less in milk pasteurized at temperatures up to 149 0 P. than it is in raw milk. 
At 158° P. there is a slight retardation, while at 167° F. the time is almost 
twice as great. 

5) . The acidity as determined by titratior, is slighty diminished in 
pasteurized milk. 

864 - A Study of the Bacteria which Survive Pasteurization. — ayers, s henry 

and Johnson, William T. U S. Department [of Agzicu/ture, Bureau of Animal In¬ 
dustry, Bulletin No. x6x, 66 pp. Washington, March 11, 1913 

After a short introduction showing the importance of the investigation 
in question and giving the results of previous experiments on the subject, 
the writers treat of the general and special object of their investigations 
and describe their methods of work. 

Having collected information respecting the methods of pasteuriza¬ 
tion employed in the United States, the writers examined the bacterial 
results. They studied the quantitive reduction in the bacterial flora in 
connection with the temperature and the duration of the process, the effect 
of low temperatures on pasteurized milk, the nature and products of the 
surviving bacteria, both from a quantitive and qualitive point of view, the 
fatal temperatures for each of the different groups of bacteria, etc. 

The experiments were carried out in the laboratory in such a manner 
as to preclude any reinfection and to ensure that the bacteria which had 
survived pasteurization were undoubtedly those that were not destroyed 
by the given temperature. 

In file great number of the experiments a temperature of i45°P.for30 
minutes was used as being that most frequently employed in the United 
States in the Holder pasteurizing system. Nevertheless, higher temperatures 
were also used in order to study the variations produced in the groups of 
the surviving bacteria. 
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Raw milk contains four chief groups of bacteria : the acid, inert, alkali 
and peptonizing groups. The acid group is divided into two sub-groups: 
the add-coagulating, which coagulates milk in less than 14 days, and the 
add group, which merely produces add and does not coagulate milk within 
14 days. In raw milk the inert group is the largest. In milk pasteurized 
at 1450 F. the great increase in the proporion of the add-coagulating and 
add group is plainly shown. The percentages of the alkali and peptonizing 
groups are reduced. At 160° F. the total add group is still the largest, but 
the add-coagulating sub-group is made up of bacteria which coagulate very 
slowly. At this temperature the alkali group is greatly reduced and the 
peptonizing is reduced to a minimum. At 170° F. the total add group re¬ 
mains about the same, but the organisms produce add and coagulate very 
slowly. The alkali group is practically destroyed, although occasionally a 
sample may show a fairly high percentage. At this temperature the percen¬ 
tage of the peptonizing group to the total bacteria begins to increase. The 
increase when milk is pasteurized at 180 0 F. is even more striking 
75 per cent, of the bacteria which survive being peptonizers. None of 
the add-coagulating group are found and only a small percentage of 
the add group, while occasionally a few of the alkali group occur. These 
proportions are maintained almost constant with temperatures of 190° F. 
and 200 F. 

The bacterial flora of pasteurized milk thus depends chiefly on the tem¬ 
perature of the process, and the figures given by the writers summarize 
in a general way the most important results of their investigation. 

865 - A Comparative Investigation of the Digestibility of the Protein of Saw 

Hilk and of Milk Desieeated at High Temperatures. — avikagnet, dor- 

lencourt, and Bloch-Michel in Ccmptes Rendus Hebdomadaires des Stances de la 

SoctitS de Biologie, Vol. 74, No. 15, pp. 885-887. Paris, Hay 2, 1913. 

The digestion experiments with desiccated milk were carried out by 
the writers in the following manner: The milk powder was first dissolved 
in tepid water, after which the total nitrogen content of the solution was 
determined. To every 100 cc. of this solution were added 50 cc. of liquid tryp¬ 
sin (trypsin in chloroform water) and the mixture was equally divided be¬ 
tween 10 Brlenmeyer flasks. The writers investigated one flask at once to 
ascertain the amount of diamide (NH,) liberated by the commencement 
of the digestive process ; the other nine were placed in a temperature of 
37 0 C., after their contents had been made strongly and equally alkaline by 
the addition of sodium carbonate. 

One flask was taken out of the thermostat every half hour for the esti¬ 
mation of the diamide. 

The investigation of the digestibility of the raw milkprotein was carried 
out in the same way; the amount of nitrogen liberated during digestion 
was the same in each case. 

From a comparison of the results of the two experiments, it is to be 
concluded that the proteins of desiccated milk are digested more thoroughly, 
although not more rapidly, that those contained in the raw product. This 
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difference is, in the writers’ opinion, to be attributed to a molecular change 
due to the desiccation process. 

866 - The Effect of the Salts of the Rare Earths upon the Coagulation of 
Milk by Rennet. — Frocin, Albert and Merger, Victor in Comptes Hindus 
Hebdomadaires des Stances de la Sociilt de Biologic, Vol. 74, No. 17, pp. 990-991. 
Paris, May 16, 1913. 

In this experiment 10 cc. of milk were placed in each of a number of 
glass vessds with different amounts (0.1 to 1.8 cc.) of a 1 per cent, sulphate 
solution and kept during 10, minutes at a temperature of 38 to 40° C.; to each 
vessel was added the same amount of rennet, and all of them, together with 
controls, were placed in a thermostat for coagulation. The effects of the sul¬ 
phates upon this process are shown by the following tables (which are 
abridged). 


Amount 

of 

Sulphate 
inxo cc.mlDc 

Number of minutes required lor coagulation with : 

Cerium 

Sulphate 

Sulphate 

i Neodymium 

Sulphate 

Praseodymium 

Sulphate 

Samarium 

Sulphate 

Thorium 

Sulphate 

0,1 

20 

19 

16 

18 

19 

17 

0,2 

19 

18 

16 

17 

18 

*5 

o ,5 

M 

15 

14 

*4 

14 

12 

1,0 

9 

It 

10 

10 

10 

9 

M 

7 

9 

7 

8 

8 

8 

i,3 

5 

7 

6 

6 

7 

6 



Coagulation time of control milk: 




21 

21 

19 

21 

21 

19 


This table also shows that the sulphates of the rare earths hasten 
coagulation. According to previous experiments of the writers, the 
chlorides have the same effect. 

867 - The Manufacture of Cheddar Cheese from Pasteurized Milk. —Samos, j. 

Ifc and Bruhn, A. T. — The University of Wisconsin Agricultural Experiment Station, 

Research Bulletin No. 27, 2+3 pp. Madison, 1912. 

The continued improvement of the cheese-making industry calls for 
more economical factory management. The writers are of opinion that 
large well-equipped factories should replace many of the small poorly sup¬ 
ported factories of the present time. A new method of cheese-making 
is needed, by means of which milk of variable quality from many farms can. 
be brought into practically uniform condition for cheese- mak i ng at the £ac- 
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tory, and be made up into cheese in a uniform, routine manner daily, 
without variations of time or method of handling. The new method should 
produce cheese of greater uniformity and avoid the present common losses 
in yield and quality due to defective milk. 

During the years 1905-1906, experimental cheese was made, omitting 
the starter, and in its place, adding various commercial adds to the raw 
milk. The method of adding add to milk was perfected, and a two weeks' 
trial of the process was finally made in a commerdal factory at Muscoda, 
Wis. It was shown that the addition of hydrochloric acid to milk is en¬ 
tirely practicable at cheese factories, ard that the quality of the cheese is 
not in any way injured by such an addition ; but it was also found that 
the quality of cheese obtained from over-ripe or tainted milk was no better 
than by the use of the ordinary factory methods. Therefore there was no rea¬ 
son for recommending the use of hydrochloric add to cheesemakers at that 
time. 

Most of the defects observed in cheese factory milk are of bacterial ori¬ 
gin. In other branches of the dairy industry, pasteurization is successfully 
employed to overcome these faults. In 1907, a few lots of milk were pas¬ 
teurized in a discontinuous pasteurizer, and then addulated with hydro¬ 
chloric acid, and the cheeses obtained were such as to demonstrate the 
importance of further study. 

In 1908, equally good results were obtained by use of thecontinuous pas¬ 
teurizer. Heating to x6o° to 165° F. was four d suffident to check effectually 
bacterial action in milk for cheese-making purposes. Bacterial counts showed 
that over 99 per cent, of the total bacterial content of the milk was destroyed 
at this temperature. The use of higher temperatures was shown to be objec¬ 
tionable, on account of the effect on the quality of the cheese. 

In 1909, cheeses were made almost daily both by the regular factory pro¬ 
cess, and by the new process from pasteurized milk. The regular milk 
supply was thoroughly mixed each day and divided into two lots, for the 
two processes. After curing, the cheeses made from pasteurized milk were 
found to be cleaner in flavour than the raw milk cheese and superior to it 
in texture. The difference was more marked the poorer the quality of the 
milk supply. Many of the details of the process were studied and improved. 

In 1910, the making of cheese by the two methods, for comparison, was 
continued, and the entire output of pasteurized milk cheese was sold to re¬ 
tail grocers, mostly in the city of Madison, to determine how these cheeses 
would suit the trade. They met with a ready and continued sale. It was 
noticed that the yield of cheese was regularly somewhat greater by the 
new process than by the old. 

In X911, better facilities were provided for weighing large quantities of 
milk and cheese quickly and accurately, and the yields of cheese obtained 
from raw and pasteurized milk were carefully determined. A greater yield 
of cheese was always obtained from the pasteurized milk than from raw 
milk; so that after paraffining and curing, the gain in yield of pasteurized 
milk cheese over raw was 4.22 per cent. The total loss of fat in whey and 
drippings from vat and press, using pasteurized milk averaged x.58 per cent. 
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of the weight of the cheese, or less than half of the usual loss in handling 
raw milk. 

In. addition to this saving of fat, it is found that a somewhat larger 
proportion of moisture is incorporated in pasteurized milk cheese than in 
ordinary cheese, without damage to the quality. The gain in yield of 
pasteurized milk cheese is therefore due partly to fat and partly to 
moisture. 

Scores and criticisms given by competent cheese judges show that 
the pasteurized milk varied less in quality and averaged better by 3.7 points 
of total score, than the raw milk cheese made from portions of the same 
milk supply. The pasteurized milk cheese scored higher than the raw 
milk cheese in 96 per cent of all cases. 

Since pasteurized milk cheeses can be cured without injury at 70° F.., 
it is likely that in many cases the expense of cold storage for these cheeses 
can be avoided. Pasteurized milk cheeses can be put into cold storage at 
34 0 F. at the age of one week, ard possibly earlier, without injury. The 
earlier they can be put in storage, if this is done at all, the greater will be 
the gain in yield by the process. It is planned to study the cold storage 
of these cheeses further. 

Durirg 1910-1911 about 2100 dollar’s worth of pasteurized milk 
cheese was sold to about fifty dealers, both wholesale and retail, in various 
large cities, from New York to San Francisco. The cheese sold readily for 
the ruling market prices and often above. Very few dealers offered any 
objection to them, and several wished to buy them regularly. In general, 
the cheeses passed the market without exciting special comment, selling 
for full price, and giving satisfaction. There appears to he no reason why 
pasteurized milk cheese cannot be sold regularly in any market, with 
entire satisfaction, excepting possibly to the limited trade that demands 
very high-flavoured cheese. 

In the method described by the writers, a principle is applied to cheese- 
makirg which has been found useful in many other lines of manufacture: 
the raw material, milk, is first treated by a preliminary process to bring 
it into uniform condition before it enters the manufacturing process proper. 
Material of uniform quality, thus prepared, is made up into the finished 
product by a uniform routine process, and the product is more uniform in 
quality, has better keeping qualities, etc., than the product obtained by 
the older process. 

The difficulties met hitherto in making American Cheddar cheese from 
pasteurized milk are :i) that heated milk coagulated poorly with rennet, 
and 2) the curd when obtained does not expel moisture precisely as raw milk 
curd does, this effect being more marked the higher the temperature of 
pasteurization. The quality and behaviour of pasteurized milk curd suggest 
that it lacks the acid, which is normally produced in raw milk curds by the 
action of bacteria on milk sugar. 

The first of these difficulties, but not the second, can be overcome by 
adding calcium chloride solution to pasteurized milk. This method has 
been tried experimentally, but is not recommended for use in American cheese 
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factories. Both difficulties are overcome by adding an acid, preferably hy¬ 
drochloric add, to the pasteurized milk. Hydrochloric add is normally 
present in the human stomach during the process of digestion, in larger 
proportion than that added to milk in this process of cheese- ma king Fur¬ 
ther, 95 per cent, of the added acid passes out of the cheese into the whey, 
during the process of manufacture. On this account, no objection can be 
made, on sanitary grounds, to the use of this add in the manner and for the 
purposes described. 

Pasteurization and addulation of milk for cheese-making appear to be 
complementary processes. Used together, they furnish a means for bring¬ 
ing milk daily into uniform condition, both as to addity and bacterial con¬ 
tent, for cheese-making purposes. 

The addulation of milk with hydrochloric add after pasteurization 
is accomplished without difficulty or danger of curdling, by running a small 
stream of the add of normal concentration, into the cooled milk, as it flows 
from the continuous pasteurizer into the cheese vat. One pound of normal 
strength add is suflfident to raise xoo pounds of milk from 16 per cent, to 
25 per cent, addity (calculated as % of lactic add). The amount of add need¬ 
ed each day to bring the milk up to 25 per cent, addity is read from a 
table, or calculated from the weight of the milk and its addity, deter¬ 
mined by use of Mann’s add test (titration with N/ 10 NaOHand phend- 
phthaldn). 

After the milk is pasteurized and acidulated, 75 per cent, of first-class 
starter is added, and the vat is heated to 85° F. It is set with rennet, 
using two ounces rennet per 1000 pounds of milk, so that the milk begins 
to curdle in seven minutes, and is cut with 3 (a inch knives in twenty-five 
minutes. All portions of the day's work, after adding rennet, are carried out 
in routine manner according to a fixed time schedule every day, so that the 
cheesemaker is able to calculate the exact time of day when each of the 
operations should be performed, and the work of making cheese is thus sim¬ 
plified and systematized. It is possible that the routine process here des¬ 
cribed may be varied somewhat, with advantage, at different factories. 

Preliminary estimates show that the maximum extra cost of the new 
process may be 45 cents for 2000 pounds of milk, with many chances for 
reducing the cost in handling larger quantities. Because of the increased 
yield of cheese, the saving in rennet, and in cold storage charges, there 
is a saving of about $ 2.23 in handling 2000 pounds of milk. Deducting the 
extra costs of making from this figure, there is a gain of ?/g of a cent a pound 
on the selling price of cheese. The profits per pound will be increased where 
larger quantities of milk are handled and the losses in yield, quality and 
selling price, which factories often suffer, because of defective milk, will 
be avoided through pasteurization. 

It should not be supposed that sanitary conditions of milk production 
may be neglected on a farm, as the result of using this process at the 
cheese factory. In all cases it is to be expected that the better the milk 
used, the better the quality of the cheese will be. 
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It is the intention of the writers to give the new piocess a thorough trial 
in different cheese factories in different localities, before recommending 
it lor geneial use by cheesemakers. 

868 - The Bacteriology of Cheddar Cheese. — Hastings, h g., evans, auce c. 

and Hart, E. B. — V S. Department of Agriculture, Buteau of Animat Industry t Bui- 

Uttn No. 150, pp. 52 Washington, October 1912. 

After a brief gereral introduction, the ■writers treat in a detailed manner 
of the action of Bacterium lactis and of other groups of bacteria, coed, etc., 
upon Cheddar cheese. 

The following is a su mm ary of results of their investigations : 

X. From the same raw materials various kinds of cheese are prepared, 
which differ especially in flavour. The factors that determine whether 
a cheese prepared from a given mass of milk, rennet and salt, is to be of one 
kind or another are to be found in three methods cf the cheese maker, who 
isableto varyin one wayor another the composition of the cheese, with the 
result that conditions are established that favour or retard the growth of 
the groups of micro-organisms, which must be the determining factors 
between different kinds of cheese. 

2. The only group of bacteria found constantly in great numbers in 
Cheddar cheese by previous investigators is the Bacterium lactis acidi group. 
The functions of this group in Cheddar cheese, are, through their chief 
by-product, lactic add: 

a) To favour the curdling of milk by rennet. 

b) To influen ce the shrin king of the curd and expulsion of the whey. 

c) To change the nature of the curd and cause “ matting ". 

■ d) To activate the pepsin of the rennet extract. 

e) To prevent the growth of putrefactive bacteria in the cheese. 

3. It has been shown that Bacterium lactis acidi is able to form add 
in the absence of the living cell. 

4. The development of Bacterium lactis acidi is followed by the growth 
of another group of add-forming bacteria, the Bacillus bulgaricus group. 
These attain numbers comparable with those of the first group, reaching 
their maximum within the first month of the ripening. Since they develop 
after the fermentation of the sugar, they must have some source of carbon 
and of energy other than milk sugar. 

5. It is probable that coccus forms are constantly found in large num¬ 
bers in Cheddar cheese. 

869 - Experiments In making Camembert Cheese according to the Ton Mail 

Method. — Klosb in Motherei'Zctiung, Year 27, No. 41, pp. 795 - 797 . Hildohdm, 

May 30, 1913. 

The writer makes a few introductory remarks regarding the different 
factors which hinder the normal ripening of cheeses, and then speaks of 
the method recommended by von Maze of Paris for obtaining a good, 
thoroughly ripe, soft, French cheese. In prindple,the von MazI method 
consists in heatirg the milk to be used for cheese-making for 10 minutes 
at 62° C. (X48. G° F.) and subsequently cooling it to 40® C. (104° F.), after 
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which is added a lactic ferment cultivated according to special rules in 
pasteurized skimmed milk. Before the rennet is introduced a second amount 
of the pure culture is added, and the cheeses are sprinkled with dry cultures 
when in the ripening room. 

The von Maze system differs from the method usually employed in 
making soft cheeses, in that it always ensures a normal ripening. The writer 
has investigated the process and made Camenbert cheese both according 
to the von Maze method and according to the ordinary methods, showing 
thereby that there were no differences in the two kinds of cheese, except those 
involved in the actual manipulation. In both cases the coagulation was 
normal, but in that of cheeses made after the von Maze method, the whey 
appeared to separate more quickly. The amount of curd was the same, but 
the writer noticed that cheeses made according to the usual methods 
ripened somewhat sooner. Only in two out of five times did the cheeses pre¬ 
pared by the von Maze system show any superiority in flavour. It would 
thus appear that this method does not present any special advantages over 
that usually adopted in making Camembert cheese. 

870 - The Reorganization of the Cattle and Meat Trade in France. — eucas in 

Anmles de la Science agronomique , Year 30, No. 4, pp. 241*266. Paris, April 1913. 

The writer first investigates the amount of the annual meat production 
in France and the consumpetion of meat in that country (X). The results 
are given in tabular form and according to them 20 296 394. cwt. of beef 
are supplied annually for home use, 3 848638 cwt. of mutton,and 17024480 
cwt. of pork. If to the imported meat is added also the rabbits, game, goat and 
horseflesh, and the amount exported subtracted, the annual consumption 
per head of the population is about 132 lbs. 

In the following section, the writer investigates in how many of the 
Departments the supply meets the demand; which export and which im¬ 
port cattle for the butcher, and how many of such cattle are exchanged be¬ 
tween the different Departments : Of the total number, in six the supply 
just meets the demand, in 50 there is a surplus, and 3X import beef; whilethe 
tradebeteween the different Departments accounts for 550 000 head of cattle. 
45 Departments import sheep, 42 export them, and 4 400 000 sheep (including 
2 million lambs) are exchanged. In 42 Departments the supply of pigs 
exceeds the demand, and 2 200 000 head of these animals are annually on 
the market. 

Those Departments which produce more meat than they require are 
chiefly situated in Central and Western France. The Northern, Eastern 
and Southern Departments, and also the Gironde, import cattle; some 
districts (Morvan, timousin, etc.) are able to export cattle regularly 
throughout the year; */ z of the animals exported by the provinces are 
sent to Paris and, of these, */ 3 find their way to theta Villette market ( 2 ) 
and y% go directly to the abattoirs. 41 per cent of the animals sent to the 


(i) See No. 595, B. May 1913. 

{2) Sea also No. 180,. B. Feb. 1913. (Ed.) 
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market are again despatched fiom Paris and sent either abroad, or back 
to the provinces. 

Paris is therefore the great centre of the cattle and meat trade inFrance, 
though theie is a certain amount of trade in the provirces ; the price of 
cattle, moreover, is fixed at the I# Villette market. 

The prices at the latter, however, are not always regulated by supply 
and demand, but are liable to manipulation, and as an unexpected fail in 
prices at I,a Villette affects the trade of the whole country, the unreliable 
natrne of the market quotations is a serious disadvantage. The whole trade 
is also attended with great expenditure, and entails the risk of spreading 
disease. 

The writer is therefore of opinion that the cattle and meat trade should 
be decentralized. This could be effected by building local abattoirs with 
adjoining markets in the centres of production, the cost of the erection and 
maintenance being partially defrayed by the local government. 

871 - The Ferment Producing Bitterness in Wines. — voisbnet, e. Nouveiies 
recherchcs sur un ferment des vms amers. — I<e ferment de I’amertume des vins con- 
somme-t-il la cr&ne de tartre ? — Comptes Rendus Hebdomadatr es des Stances de VAco* 
dimie iss Sciences , Vol. 156, Nos. 15 and 18, pp. 1181-1182 and 1410-1412. Paris, 
April 14 and May 5, 1913. 

In his preceding communications (l) the writer demonstrated that 
acrolein is formed in the disease of bitterness in wines, and also shewed 
that a pure species of the ferment taken from a bitter wine, and cultivated 
in presence of glycerine, rapidly gives rise to acrolein and produces a bitter 
taste. 

In pursuing this investigation, the writer found that this ferment, 
after having been sown 15 months previously in different sterilized wines, 
either in their natural state or partially derived of their alcohol, 
developed in some cases quite rapidly and exhibited all the morphological 
characters of the bitter wine ferment. All the samples in whichgrowth had 
taken place contained acrolein ; the amount of fixed and of volatile adds 
had increased; the colouring matter was partly altered and predpitated, 
while some of the wines had a more or less pronounced bitter flavour. 

The bacillus, called by the writer Bacillus amaracrylus , is therefore 
suffid&.t to produce the bitter disease of wines, with its organoleptic, 
microscopic and chemical characters. 

Amongst other fermentable substances, it reacts on glycerine, transfor¬ 
ming it partly into acroldn,and a spedally unstable aldehyde, which under¬ 
goes various metamorphoses. Other products are also formed, among which 
are caibon dioxide, hydrogen and ethyl alcohol, the volatile adds, formic, 
acetic, ard acrylic, as well as another add insoluble in water, fluid at about 
X5°C., which appears to be be caprylic add, and finally the fixed adds, lactic 
and sucduic. This bacillus rapidly consumes mannite and sugars, it has 


(1) Comptes Rendu$ t Vol, 150, 1910, p. 1614; Vol. x5r, 19x0, p, 518; VoL 153, 1911, 
pp. 363 and 898. 
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a moderate action on dextriD, and does not ferment erythrite, duldte, and 
starch. The fermentation of the sugars, saccharose, lactose, maltose, glu¬ 
cose, levulose and galactose, is complete in the presence of calcium carbonate 
Saccharoses do not appear to be previously reduced by the ferment; and 
above all throughout the whole process of fermentation the came-sugar 
solution does not reduce Fehling’s solution. 

Amongst the transformation products of mannite and of the sugars 
are found those yielded by glycerine, with the exception of acrolein and its 
derivatives. 

Bacillus amaracrylus seems to be inactive as regards tartaric add and 
its salts, especially cream of tartar. 
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GENERAL INFORMATION. 

872 - The Law 0! April 1829 ( 1913 ) Regarding Agricultural Pests in the Ottoman 

Empire* — Journal Officiel de VEmpire Ottoman d Archives du Ministers do l’Agri¬ 
culture, April 15, 1913. 

Art . 1. — Any person in a district observing injuries caused to 
plants by diseases or noxious insects, or by any other cause, known or 
unknown, is required to at once give notice to the local authorities, who 
will determine the nature of the injuries and take measures as follows: 

Art . 2. — The nature of all plant diseases, as well of insects and other 
parasites which are harmful to cereal crops, plantations, and plants in gene¬ 
ral, are to be determined, together with the date of the attack, its importance, 
the district invaded and the kinds of plants affected. The measures to be 
adopted, and the time of their application, will be decided by the 
technical expert, who will present his report to the Vali (Governor-General 
of the Vilayet), to the Mutesarif (sub-Govemor) or to the Kaimakam (Go¬ 
vernor of the district). These will, in a suitable manner, acquaint those in¬ 
terested of the fact of the existence and of the nature of the diseases. 

Art. 3. — Immediately upon receiving the information from the local 
authorities mentioned in Art. 2, landowners, farmers and all other persons 
enjoying the rights of pasturage and of communal forests are required to 
carry out the measures ordered by the Governmental authority. The con¬ 
trol of the strict application of the methods enjoined is in the hands of the 
technical experts, who arenot to be hindered in the discharge of their duties. 

Art. 4. —■ If the injuries occur on an area which is the property of the 
Vilayet, or on Vacuf land (land bequeathed to the church) or on State land, 
the necessary measures are at once carried out by the government of the 
Vilayet, the administration of the Vacuf, ox directly by the State. 

Art . 5. — Such persons as do not carry out the measures decreed, or 
carry them out in an unsatisfactory manner, and do not comply with the 
instructions given for their completion, are liable to a fine of from half a 
pound to two pounds Turkish. 

Art . 6 — Landowners, fanners, etc., are required to at onceinform the 
local Government of the presence of diseases, or of injurious insects. Such 
persons as do not comply with this order, are liable to a fine of from half 
a pound to two pounds Turkish. If the diseases are endemic, the statement 
of a villager is sufficient. 
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Art. 7. — If the measures enjoined are not carried out by the persons* 
interested within the term fixed, by the Govern meat, the local authorities, viz . 
theVali, the Mute&arifs, the Kaimakams, and the Director of the Commune 
can sevei ally form a Commission presided over by themselves, and consis¬ 
ting of a member of their own administrative council, of an agriculturist, 
and a teehtdcal expert, who, after estimating the 1 eeessary expenses, will 
take the necessary measures, of which the expenses will be chargeable 
to the extraordinary budget of the Vilayet. 

Daring the harvest, the sum expended will be collected with interest, 
according to the law of collection, by the collectors of the Ministry of Fi- 
nat'ce, and the money deposited in the local bark. 

Art. 8. — The measure^ and the remedies prescribed shall be applied 
under the direction of the technical expert, and the outlay approved by the 
committee. 

Art. 9. — The fines mentioned in the preceding article are collected in 
the Vilayets, Iivas and Cazas by the competent council, audin the Communes, 
according to special arrangement by the Communal Council without 
having recourse to the courts of Appeal and Cassation. 

Art. 10. — In case of refusal of payment of the adjudged fire, the compe¬ 
tent Council, or the Communal Council, draws up a statemeut which is sent 
to the highest civil officer of the place ; he reports to the examining magis¬ 
trate. The examining magistrate, according to Art. 37 of the Penal Code, 
may substitute immediate imprisonment for the fine. 

Art. 11 — The ministries of the Interior, of Justice, of Commerce,and 
of Agriculture are charged with the carrying into effect of this law. 

Art. 12 — This law comes into force on the date of its publication. 

873 - Decree for the Protection of the French Colonies and Protectorates from 

the Propagation of Plant Diseases. — Journal OfficteL de la Rfyubhque frangalse, 

Year 45, No. 148, p. 41,28. Paris, May 12-14, 1913. 

Under date of May 6, 1913, the President of the French Republic de¬ 
creed as follows: 

Art. 1. —111 view of hindering the propagation of plant diseases due to 
parasitic animals and plants or to worms or to nor-parasitic insects, the 
Colonial Minister may by special orders, setting forth the disease and the 
plants susceptible to its attack, forbid the following articles being im¬ 
ported into colonies, or protectorates, other than^Algeria, Tunisia and 
Morocco: 

1) Plants subject to the said disease. 

2) All other plants with which the disease might be transported. 

3) Soil or composts capable of containing these parasites, worms or 
nor-parasitic insects at any stage of their development. 

The plants, soils or composts which might serve as a vehicle for this 
disease are determined, in the event of its occurrence, by decrees of the Gover¬ 
nors General and Governors. These decrees are immediately published. 
The Governors General and Governors inform the Colonial Minister of the 
fact by telegraph. The entry may also be prohibited of cases, sacks or 
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packii g materials which have seived in the transport of the prohibited 
plants, soil and composts. 

Art. 2. — In default of any existing prohibition by virtue of the preced¬ 
ing article, the Col01 ial Mil istei can, by special deciee, determine the con- 
ditioi & of the ei traice ard circulation in the Colonies and Protectorates 
of the plai ts and objects mentioned m the said article. He also fixes the 
coi ditions under which the branches, leaves, fruits and debris of the said 
plants may enter a l d circulate in the colonies ard Protectorates. 

AH. 3. — Any peisor infringing the measures of the Colo ial Minister 
regardii g the execution of the first and second articles of the present de¬ 
cree is liable to a fii e of fiom 50 to 500 francs (£2 to £ 20). 

Art. 4.— Pei sons who, by means of any fraudulent device, shall intio- 
duce it to the Colonies 01 Protectorates dependent on the Col oral Office 
plants or articles of which the introduction has been prohibited by the 
Colonial Mil ister,in accoidance with art. 1. of the present decree, are liable 
to a term of imprisonment varyii g from one to fifteen months and a fire 
of from 50 to 500 francs, or to one of these per allies singly. 

Art. 5 — The penalties set forth in the two preceding articles are 
doubled in the case of a second offei ce. The offence is regarded as a 
second offence if, during the twelve piecedii g months, a first sentence 
has been passed upon an offerder according to the present decree. 

Art. 6. — If exteruntil g circumstances can be proved, the courts are 
empowered, even in the case of a second offence, to reduce the term of impri¬ 
sonment to less than one mouth and the fire to below 50 francs, provided 
the penalties are not made less than the simple police flue. 

Art. 7. — The decree of July 26, 1911 (1), is abrogated. 

Art . 8 . — The Colonial ML ister and the Keeper of the Seals, Minister 
of Justice, are charged, each according to his powers, with the execution of 
the present decree, which will be published hi the Journal offidel of the 
French Republic and ii serted in the Bulletin des Lois ai cl the Bulletin of - 
ficiel of the Colonial Ministry. 

874 - Proclamation on Plant Protection in Nyasaland. — The Plant Protection 

Ordinance, 191a. Proclamation. No. 8 of 1912. — The Nyasaland Government Gazette, 

287: Vol. XX, No. 1, pp. 3-4. Zoml>a, Jan. 31,1913. 

Whereas by Section 3 of “ The Plants Protection Ordinance, 1912, ” 
it is provided that the Governor in Council may by Proclamation to be pub¬ 
lished in the Gazette absolutely or co^ ditiorally prohibit the importa¬ 
tion directly or indirectly from any country or place named in such Procla¬ 
mation of any plax t or any earth or soil or ary article packed therewith 
or any package or other article or thirg which in the opinion of the Gover¬ 
nor in Council is likely to be a means of introducing any plant disease into 
the Protectorate. 

And whereas it has been made to appear to me that the importation 


(1) See No. 2378, P.July 19x1. 
10* 


m). 




IX10 


LEGISLATIVE AND ADMINISTRATIVE MEASURES 


of cotton plants with the following exceptions should be absolutely prohi¬ 
bited : 

Exceptions: 

1) Cotton plants grown in. Egypt. 

2) Cotton plants imported for experimental purposes by the Direc¬ 
tor of Agriculture and packed in double bags or tins. 

And Whereas it has been further made to appear to me that all plants 
permitted to be imported should be imported subject to certain conditions : 

Now therefore by virtue of the powers in me as Acting Governor in 
Council vested as aforesaid I do Hereby declare and proclaim that the im¬ 
portation of cotton plants with the exceptions as aforesaid shall be and is 
Hereby absolutely prohibited. 

And Further that the importation of all plants permitted to be imported 
shall be imported subject to the following conditions : 

1. Every package containing plants imported into the Protectorate 
through the medium of the Post shall contain a statement containing the 
full names of the kind and variety, the country of origin, and the name and 
address of the person or firm supplying such plants together with any cer¬ 
tificate which may be prescribed by Schedules A or B. Such package shall 
be delivered by the Postal Department to the Agricultural Department, 
Zomba, for inspection, and disinfection, if necessary. Such package shall, 
if in order, be delivered to the Post Office to be forwarded to the address 
without further postal charge. Any package of plants which does not con¬ 
tain the requisite statement and certificate shall be liable to be confiscated 
or otherwise dealt with as the Agricultural Authority may determine. 

2. When plants are intended to be imported otherwise than through 
the medium of the Post, a statement containing the full names and the kind 
and variety, the country of origin and the name and address of the person 
or firm supplying such plants together with any certificate which may 
be prescribed by Schedules A or B shall be posted to the Comp¬ 
troller of Customs. Such statement and certificate shall be despatched 
by the consigner in sufficient time to enable it to reach the Comptroller of 
Customs one month in advance of the consignment. Plants which reach the 
Port of Entry, for which the necessary statement and certificate have not 
been received, shall be detained, pending the receipt of the statement and 
certificate as aforesaid, and if such are not received within one month 
subsequent to the arrival of the plants the whole consignment shall be 
liable to be confiscated or otherwise dealt with as the Agricultural Authority 
may determine. When plants are imported by persons entering the Pro¬ 
tectorate, the importer shall declare the same to the Customs Officer, 
giving the information required above, and producing the certificate which 
may be prescribed by Schedules A or B. In the event of the statement and 
certificate being in order all plants shall be disinfected, if considered neces¬ 
sary by the Agricultural Authority at the Port of Entry, and allowed to 
proceed. Should any statement or certificate prove to be incorrect, the 
whole consignment shall be liable to be confiscated. 
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3. All plants shall be securely packed and should any package be¬ 
come so damaged in the course of transit as to rerder it possible that any 
plant may escape therefrom, such package and any plant therein or there¬ 
from, may at the discretion of the Agricultural Authority be confiscated. 

The following Proclamations are revoked : 


Proclamation contained in Gazette Notice No. 49 of 1909. 
Proclamation contained in Gazette Notice No. 79 of 1909. 
Proclamation contained in Gazette Notice No. 131 of 1909. 


Schedule A . 

The importation of plants of the following kinds shall be accompanied 
by a certificate from the official Agricultural Authority of the countries 
from which the plants originated to the effect that they have been 
grown in areas known to be free from diseases or pests which character¬ 
istically attack such plants: 


Rubber of all varieties 

Cacaou. 

Cocoanuts. 

Rice. 

Tobacco. ...... 

Potatoes. 


from all countries. 


Schedule B. 


The importation of plants of the following kinds shall be subject to 
the permission of the Agricultural Authority being first had and obtained. 

Coffee. 1 

_ > from all countries. 

Tea.j 

875- Regulations on Cotton Growing In Nyasaland. — The cotton ordinance, 1910. 
Rules. The Nyasaland Government Gazette, 267: Vol. XX, No. x, pp. 5 - 6 - Zomba, 
Jan. 31, 1913. 

1. Every landowner and person planting cotton, in the Protectorate 
shall uproot and bum all cotton bushes on his land or planted by him before 
the last day of October next following the date of planting of such bushes. 
Provided that this Rule shall not apply to the Lower Shire, Ruo and West 
Shire Districts. 

2. Every landowner and person planting cotton in the Lower Shite, 
Ruo and West Shire Districts shall uproot and bum all cotton bushes on his 
land or planted by him in these Districts before the last day of December 
next following the date of planting of such bushes. 

3. Any bushes not uprooted and burnt in accordance with these Rules 
may be uprooted aud burnt by order of the Director of Agriculture or of 
the District Resident, ha the event of this being done the landowner and 
the person who planted the bushes shall be jointly and severally liable for 
any expense occasioned by such uprooting and burning in addition to their 
liability to the penalties prescribed for a breach of the Ordinance. 
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> Cotton to be ginned in the Ptotectorate. — 4. All native grown cotton pro¬ 
duced up Crown lands from seed issued by Government shall be ginned 
iu the Protectorate. 

Reservation of seed to Government . — 5. All cotton seed issued by Govern - 
meat to natives is issued subject to the condition that Governmert retains 
the right to any seed obtained from the crop which is the produce of the seed 
issued. Every licensee purchasing native grown cotton produced upon 
Crown lands from seed issued by Government, before selling, giving or 
otherwise disposing of such seed after ginning shall obtain a certificate from 
the Director of Agriculture that such seed is not requiied by Govern¬ 
ment, and if the Director of Agriculture shall intimate that such seed 
or any part thereof is required by Governmei t the licensee shall hold 
the quantity specified at the disposal of Government, 

Approval of Director of Agriculture . — 6. No cotton seed shall be issued 
to natives until it has been approved by the Director of Agriculture. 

Authority for distribution of seed. —7. No person except a person author¬ 
ized by the Governor, shall distribute seed to natives for cultivation on 
Crown lands. Applications for such authority shall be made in the first 
instance to the Director of Agriculture. 

Licence to purchase . — 8. No person shall purchase native grown cotton 
being the production of seed distributed for cultivation on Crown laxds, 
unless he shall previously have been licensed so to do under these Rules. 

Form of licence * 9. A licence shall be in the form prescribed by the 
Governor and shall expire on the thirty-first day of March next following 
the date of issue. Every such licence shall be obtainable from the District 
Resident of the District in which the purchase is to be made. 

Duty of licence . — 10. The duty chargeable on a licence shall be ten shil¬ 
lings. 

Place of purchase. — ix. No licerce shall authorize a lice* see to purchase 
native grown cotton in a place other than the place stated in the licet ce. 

Establishment of markets. —12. For the purpose of the sale of native 
grown cotton, markets shall be established by Goven mei t in native cotton 
growing districts. 

Market tolls. — 13. Purchosers of native grown cotton shall pay market 
colls at the rate of 3 d . per cwt. of reed cotton purchased. Such tolls shall 
be paid to the District Resident of the District to which his licence applies 
concurrently with the submission of the monthly return referred to in Ride 
14 hereof. 

Monthly returns. — 14. Every licei see shall on the last day of each 
month make a return to the District Resident of the District to which his 
licence applies showing the total weight of native grown cotton from Crown 
lands purchased by him during the moi th and the price which he paid for 
such cotton. 

Inspection of cotton purchased .— 15. All native grown cotton from 
Crown lands purchased by a licensee may be inspected at ar y reasonable time 
by the district Resident, the Director of Agriculture, or by rui officer of the 
Agricultural Department or by any officer appointed by the Governor, and 
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such licensee shall give all such information as to the place where and the 
person by whom such cotton was grown or sold or ginned or otherwise as 
the said inspecting officer shall require and the licensee be able to afford. 

Cancellation of licence. — 16. A licence may be cancelled on conviction 
of the licensee of a breach of any of these Rules. 

A new licence shall not be issued to any person whose licence has bear 
so cancelled except by the express authority of the Govern or. 

Penalty for beach of Rules. — 17. Any person committing a breach of 
any of these Rules shallbeliable on conviction to a fine not exceeding five 
pounds or in default of payment to imprisonment for a term not exceeding 
one month. 

Repeal. — 18. The following Rules are hereby repealed : 

(1) Rules made the 20th December, 1910, and published in the Gazette 
of the 31st December, 1910. 

(2) Rules made the 28th June, 1911, and published in the Gazette of 
the 30th June, 1911. 

Rules subject to disallowance.— 19. These Rules are subject to disallow¬ 
ance by the Secretary of State. 


DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 

876 - Physiopathological Observations on the Stigma of the Olive Flower. — 

Petri, I# in Memom dSlla R. Stan) ns di Pa f olo«ia Ve%etale, Roma , IV, pp. 139-160, 

figs. 1-7. Rome, 1913. 

The papillae of the stigma of the flower of the olive are secretory organs. 
It is the lam ella below the cuticule which becomes gelatinous, raising and 
bursting the cuticle. 

The microchemical reactions of this lamella .show that it consists of 
a herni-cellulose insoluble in cupiammoj ium solution, not coloured blue 
by iodised potassium iodide, 01 by zinc chloride-iodide reagent. It is sol¬ 
uble in boilii g 20 per cent, potash and it swells and is easily hydrolized on 
the addition of dilute mineral acids. 

The pollen-tube finds in this mucilage an excellent substratum for its 
development, and receives from it a strong chaemotropic stimulus. A fur¬ 
ther stimulate g action appeals, on the other hand, to be exercised by tbe 
pollen tube on the cells of the conducting tissue, and to the enzyme ac¬ 
tion of these is due, as in the case of the papillae, a partial chemical modi¬ 
fication of their walls, which are largely of hetm-cellulose. 

This vegetative stimulating action of the pollen-tube is in every case 
limited to the stigma; after flowering, the ovary may continue to grow 
for many days, as may also the ovules, independently of pollinisation. This 
growth is in strict connection with the vegetative condition of the whole 
plant. 
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Amongst the external causes which may provoke alteration in the stig- 
matic papillae and bring about their death, are rain and mist, both of which 
act by wetting the stigma. 

The death of the stigmatic papillae is due to the arrest, or excessive 
reduction, of the activity of the functions of respiration, transpiration and 
assimilation. These conditions bring about an accumulation of oxalic 
acid exceeding the amount which can be tolerated by the protoplasm. 


BACTERIAL AND FUNGOID DISEASES. 

877 - Work of the Laboratory for Botanleal Beseareh and Plant Diseases at 
the Royal Imperial Institute of Tine and Fruit Cultivation at Klosternen- 
burg, Austria. — Communicated by Prof. L- Linsbatjeb tothe International Institute 
of Agriculture, 

One of the principal aims of the laboratory has been to study vine 
diseases not only with reference to parasites, but specially on the lines of 
investigation of the physiology of disease; its work should therefore be 
judged from this point of view. 

In this paper a short description is given of some of these physiologi¬ 
cal investigations, which naturally extend over a considerable period of 
time, and as many of them are still incomplete, the following lines should 
be regarded in the light of a programme, 

Pseudofeziza trackeiphila («Rote Brenner») was observed in dry sea¬ 
sons on European vines and also on American vines and on hybrids. It 
occurred in the typical foim, fungus mycelium being in all cases present 
The following varieties of vines were attacked : Berlandieri, Morticola, 
Biparia Portalis, Solonis, Riparia X Rupestris, MourvMre-Rupestri?, Goethe 
g, Schwarzmann-hybrid. 

Cuttings of vines affected by this disease weie grown under glass and 
kept as dry as possible in order t) determine whether the infection can be 
conveyed to cuttings by the mycelium entering the stem of the vine. At 
spite of cultivation for severalyears in dryair, without dew or rain,and with 
tie scantiest watering, only a single spot due to the fungus was seen. The 
occurrence of the latter is therefore due in every case to reinfection. 

The “ Droah ” (1) is a vine disease occurring in Lower Austria and al¬ 
most exclusively in high situations; it is characterized by hindering of 
growth of the intemodes and leaves, and dropping of the flowers. Investi¬ 
gations on the spot lead to the supposition that we have here to do with 
a manifestation due to winter drought. The disease is of great interest, 
because the flowers are not all hermaphrodite, but some male and also 
intermediate (in Rathay’s sense) flowers occur. It is proposed to obtain 
similar changes in the flowers artificially by means of different cultural con¬ 
ditions. 


(Bd.). 


(1) See also No. 288, B. Jan. 1911. 
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Further, the disease has suggested the study of desiccation phenomena 
in vines. These investigations are a t present not concluded. A few preli¬ 
minary observations suggest that vines only shoot when their water content 
reaches a fixed average (in a preliminary series of experiments between 31 
and 39 per cent.), while with a higher or lower water content no shoots are 
pioduced. Whether “ Droah " symptoms can be artificially produced by 
want of water is at present unknown. The relation between "Droah' 1 
and the leaf-curl (“ Krauselkrankheit ”) due to mites has yet to be ascer¬ 
tained. 

Another problem is afforded by the diseases of grafts, which are chiefly 
connected with the question of wood ripeness. These maladies are to 
be made the subject of investigations, all the more because two points seem 
to have been shown by the discussion of the views hitherto obtaining re¬ 
specting wood ripeness. 

Firstly, the condition in which we find a so-called “ ripe" shoot depends 
upon unknown causes, which are quite different from those giving rise to 
the symptoms characteristic of ripe wood. Again while “ ripeness of wood ” 
is a useful, practical and pertinent expression, it does not convey a single 
idea with sharply defined limits. 

The question of the entry of the spores of Plasmopara into the leaves 
ot the vine, which has lately been answered by Miiller-Thurgau (1) in the 
manner we know, leads to a closer investigation of the fuliage of trees 
as legards the opening and shutting of their stomata. Molisch's infiltration 
method could be used for this purpose. 

Other questions of a purely physiological nature arise from these in¬ 
vestigations, which we have cursorily described, They are all based upon 
the principle which we mentioned, at first, viz. that the condition of a dis¬ 
eased vine can only be rationally judged when the physiological state of 
a healthy plant is taken as a basis for comparison. 

878 - A Contribution to the Myeological Flora of East Russia. — nauhos*, n . 

Travaux de lTnstitut de Pathologie v6g6tale de St.-P6tersbouig. Mat&riaux pour la 
Flore mycologiquc do la Russia. — Bulletin U imestrid de la SociSti mycolo%ique de France 
Vol. XXIX, Part 2, pp. 273-27** fig* X 3 II. Paris, 1913. 

The writer is about to publish the complete list of species collected in 
East Russia during the summer of 1912, and in the meantime, describes 
the three following species, which he considers to be new to science: Brenda 
grantinicola , on the living leaves of Arthraxon ciliaris Beauv.; Cicin- 
nobolus bretniphagus ■ the pycnidia of which were closely attached 
to the fruiting organs (conidiophores) of the preceding species; and Kho- 
doseptoria ussuriensis , which destroys the leaves and fruit of a plutn tree 
known popularly as the " Manchurian Plum 


(Ed). 


(1) See No. 323a, B Nov.-Dee. 1911 
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879 - On tbe Propagation of Rusts among the Gramineae. — brmjverie, j. w 

Comptes Rendu* hebdomadaitcs des Stances de VAcademic des Sciences , Vol 156, No 18 
pp 1391-T394 Pails, May 15, 1913. 

The writer, in his researches ou the propagation of rusts in the neigh¬ 
bourhood of I*yons, has frequently recorded the presence ol the resting 
or reproductive organs of these fungi (mycelium, vtredospores and teleuto- 
spores) inside the caryopses of cultivated Gramineae (wheat, oats, barley), 
or of wild species (Bromus mollis, Brachypodium pinnatum, Agropyron cani - 
mm, A. repens ). 

The writer considers that the observatiot s he has so far made areirsitf- 
fiden t to permit of bis expressing any opinion as to the power of these organs 
to transmit rusts, and therefore proposes to continue his researches and oO 
supplement them by practical experiment. 

880 - The Biology of Cycloconium oleaginum. — Petri, i, Studt suite ma- 
laifte dcll'ohvo III. Aicune ricerche sulla Biologia del Cycloconium oleaqtnum Cast* 

-Memorie della R Slazione dt Paiologia ve;etale, Roma, 136 *p, 37 figs. Rome, 1913. 

The observations made by the writer refer to four prmdpal questions, 
some of which have already been dealt with by other investigators : a) 
Cultures of Cycloconium oleaginum (“ olive pox” or “peacock-eye ”) on 
artificial nutritive media; b) the germinating conditions of the conidia; 
c) the enzyme action of the fungus upon the cutide of the olive leaves; d) the 
localization ard development of the disease with regard to the condition 
of receptivity of the leaves. 

The researches, partly carried out since 1905, have shown in the first 
place that Cycloconium can be grown saprophytically. In cultures it forms 
chlamydospores and microsderotia, a^d only on an add substratum does 
it give rise to conidia. A temperature of from 30° to 32 0 C. prevents the 
germination of the latter and also hinders the development of the cultures; 
the lowest temperature which permits of the germination of the conidia 
is 2 0 C., but the mycelium is very resistant to cold (-15 0 C.). Germina¬ 
tion does rot take place in water rendered alkaline by the addition of 5 
per cent, of sodium carbonate or containing 3 per cent, of tartaric add. It 
is also hindered by mercuric chloride at a concentration o£ 1:500 000, 
by: silver nitrate (1:35000), gold chloride (1:30000), copper sulphate 
(1 30 000). The resistance to toxic action depends directly upon the reserve 
substances present m the conidia. The useful action of caldum polysul¬ 
phides is only temporary; sulphur does not hinder germination. 

Two enzymes were isolated from the mycelia of the cultures, the one 
a pectin, and the other a lipase ; the latter attacks the waxy and fatty sub¬ 
stances of the cutide. 

Neither in the cultures nor in the leaves were toxic substances elabo¬ 
rated by the mycelium. 

The conditions of receptivity of the leaves are governed prindpally 
by the richness in pectic substances shown by the cuticttlarized layers of 
the external walls of the epidermis and by their minimum cuticulatization. 
This chemical constitution of the membrane depends upon the local condi¬ 
tions of the cells (due to disturbance of some enzyme function), which in 
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their tarn depend on pathological vegetative conditions. In the wild 
olive tree the slight development of the cuticularized layer, which in the 
cultivated variety is more or less rich in pectic substances, represents a 
condition of constitutional resistance which is capable of modification by 
means of cultivation. Cycloconimi does not find conditions suitable for its 
development on leaves which are a bout to fall. The nutrition of the inter- 
cuticular mycelium takes place at the expense of the cutieularized layers 
of the membrane, and at that of the carbo-hydrates and soluble nitroge¬ 
nous compounds presentin theepidermalcells. Thegermii ationof theconi- 
dia at low temperatures, and the physiological condition of the leaves in 
winter, render infection at that season possible, especially in southern and 
littoral districts. 

881 - Connection Between the Acidity of the Cell Sap and Host Resistance in 

Wheat — Comes, Orazto. Della rcsistenza dei frumenti alle ruggini. Stato attuale 
della questione e prowedimenti. — Atti del R. Istiiuto d , Incora°i>iametUo di Napoli, 
Series VI, Vol. IX, p. 22. Naples, 1913. 

The present work deals with the immunity and susceptibility of differ¬ 
ent varieties of wheat to the attacks of rusts. 

The writer first gives a summary of the different results obtained by 
the various investigators on the subject, and then passes on to thefact, which 
is well known in practice and has been confirmed by experiment, though 
no plausible reason has been put forward to explain it, that nitrogenous 
fertilizers weaken the resistance of wheat to the attacks of rusts. 

In a preceding work devoted to the effects of manuring, the writer has 
shown that though fertilizers stimulate the cells of the plants and cause 
them to increase both in size and in number, with a simultaneous decrease 
in thickness of the walls, on the other hand they diminish the acidity of 
the cell sap; that is to say that the acidity of the cell sap in various plants 
which are unmanured, badly cultivated, or in the wild state, will always 
be greater than that in the corresponding organs of manured plants. 

With the use of a nitrogenous fertilizer, not only is thesize of the organs 
increased, but a considerable growth of parenchymatous and chlorophyll- 
containing tissues is obtained. This entails a high starch production and 
a consequent increase in reducing sugars which constitute its mobile form. 
But with the increase of reducing sugars in the sap, the amount of organic 
adds deaeases, the different organs lose their add taste (fruit, leaves 
etc.), and the gain in sugar is accompanied by a loss of hardiness. 

It has further beer, ascertained that liquids containing sugar form the 
best media for tne development of mycelia. Hence it follows that the organs 
of plants treated with nitrogenous fertilizers, bang richer in sugar, are more 
liable to the attacks of parasitic fungi than the corresponding organs of 
plants which have not been manured, or have remained uncultivated. 
If therefore the susceptibility, and thereby the resistance, of an organ to 
a parasite varies according to the relative proportions of reducing sugars and 
adds present in the cell sap it follows that the bio-chemical factor (admitted 
but undetermined by investigators) which constitutes the means of resistance 
of an organ to disease may be estimated from the addity of the cell sap. 
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The wiiter is convinced that this acidity is the factor which enables 
plants to resist parasitic fungi, and he states that if wild plants are not only 
more resistant to parasites, but also to injury and attack by physical agents, 
this circumstance is due rather to the greater acidity of their cell sap than to 
the greatex density and compactness of their tissues. If the so-called haid 
wheats (Triticum spelta , T. polonicum, T. durum , T. turgidum and the races 
related to them) are more resistant than all the so-called soft wheats, this 
is due to the fact that the production of starch (and therefore of sugars) 
diffeis in the two groups : in the former, that of the hard wheats, where 
the caryopsis is rich in gluten and poor in starch, the sugar production is 
rdativdy less than in the case of soft wheats, which have a caryopsis poor 
in gluten and rich in starch. Therefore with the increase of starch in the 
grain the susceptibility of the latter to rust attacks should increase. 

The power of the plants to produce sap more or less rich in sugars or 
in acid must be a specific character and therefore hereditary. Cultivation 
in general, and the application of manures in particular, exercises an im¬ 
proving influence on the plant, and the degree of improvement attained by 
the plant is largely controlled by the general conditions of cultivation to 
which it is subjected. Therefore, by means of domesticating it in different 
localities, one wild stock will produce different races, and their degree 
of susceptibility to disease will be intimately connected with the degree 
of improvement attained by each race in a given environment. And it will 
always be found that the organs of the plants which have been most im¬ 
proved are richer in sugars and poorer in adds than the corresponding 
parts of those whose improvement has not been carried so tar. 

Together with the addity factor it has been recorded that a given race 
which is resistant in one region retains and frequently increases this charac¬ 
teristic when transfered to a colder region, whether the latter be more nor¬ 
therly or merely at a higher altitude, and vice versa loses its resistance in 
wanner regions. In this connection, it is suffident to observe what oc¬ 
curs in the case of the vine. The addity of the wine increases, and its su¬ 
gar content, and consequently also its alcohol content, decrease gradually 
as the vineyards rise on the sides of the hills or spread into the more northern 
districts ; and, vtceversa, the addity decreases and the sugar and alcohol 
content increase as the vineyards descend into more southern climes. Conse¬ 
quently a given variety which is resistant in cold or high regions will also 
lose this quality when brought into wanner localities, and according to 
the author, the variations in its power of resistance will always be correlated 
with its sugar and add content. 

The chemical analyses of American vines have confirmed the addity 
prindple advocated by the writer (i) so far as their resistance to phyl¬ 
loxera is concerned, and the same has been observed in the case of Kieti 
wheat, which is celebrated for its resistance to rust. 

The first tests made at the Royal Station for Cereal Cultivation at 
Rieti proved that the sap of this variety was actually more add than that 


(x) See in this connection B Dec. 1910, p 386 
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of other kinds grown tinder similar conditions, Comparative tests were 
carried out at Rieti and in a much warmer locality (the plain of Apulia) 
which led to the following conclusions: 

а) In Rieti wheat the cell sap is moie acid than that of other 
varieties of wheat grown under similar conditions in the districts of Rieti 
and Foggia. 

б) The acidity of the cell sap, though maintaining almost the same 
order, decreases in all varieties grown in the plain of Apulia, i . e. in a 
warmer place than Rieti. 

Taking these facts into consideration, the agriculturist should confine 
himself to biological means in order to increase the resistance of im¬ 
proved plants, i. e. to hybridisation and selection. By these means only 
can he discover the most resistant varieties for a given district. Further, 
in order not to diminish the plants' power of resistance to parasites, it 
is necessary to remember that the application of nitrogenous manures 
(especially dung), while being the most direct method of improving 
the crop by stimulating the development of parenchymatous tissues, at 
the same time increases the sugar content of the sap and thus renders the 
plants an easier prey to parasites. In order to preserve the highest degree 
of acidity in the cell sap and at the same time to maintain the fertility of 
the soil, nitrogenous manures should be avoided, and phosphatic fertilizers, 
especially superphosphates, should be used in their place. 

$82 - Methods of Obtaining " Wetting ” Fungicides (1). — Vermorel, v. and 
Dantoni, E. Stir le* bouillles fonglddes monillantes. — Comptes rmius hebdoma- 
daircs its stances it VAcaitmie dcs Sciences, 19:3, Pint Half-Year, Pol. 156, 
No. 19 (Miiy 13, 1913), pp. 1475-1476. Paris, 1913. 

The researches of the writers have proved that all cupric washes can be 
easily ard economically rendered adherent, in the case of vines, by adding 
a) gelatine (3 to 8 oz. per 100 gallons) to acid washes, or 6) an equal amount 
of casein, dissolved in milk of lime, in the case of washes with an alkaline 
reaction. 

883-Anthraenose of Sisal Hemp. — Shaw, F. J. F. in The Agricultural Journal o) 
India, Vol. Vlir, Part I, pp. 66-68, plates XVI-XVIXI. Calcntta-Irfmdon, ^13. 

The writer records that iu various parts of India the leaves of Agave 
rigida var. Sisalana (the well known textile plant) have been extensively 
and seriously injured by a disease which he calls" Anthracnose of Sisal 
Hemp." According to investigations conducted on the spot, the disease 
is due to CoUetotnehm Agave, described for the first time by Cavara in 
1892, as occurring on the leaves of species of Agave in Lombardy. 

Using infected material from Dacca, Mr. Shaw obtained pure cultures 
of the fungus and succeeded iu reproducing the disease artificially. The 
Colletotrichum in question proved to be a wound parasite, and as it is not 
unusual to find longitudinal cracks in the leaves of Agaves, especially after 
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(1) See also No. 6x2 R. May 1913* 
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a period of hot dry weather, it is easy to understand that infection might 
take place through such breaks in the superficial tissue. 

Collecting and burring diseased leases and .spraying with Bordeaux 
mixture are measures advocated by the writer for checking the disease. 

884 - Lime-Sulphur Wash for American Gooseberry Mildew (Sphserotheca 
mors-tivae). — Salmon, E. S. and Wright, C. W. B. in The Journal of the Boa>d of 
Agriculture , Vol. XIX, No. 12, pp. 994-1004. London, 1913. 

Different varieties cf gooseberries differ to a marked degree as regards 
the susceptibility of the foliage to injury from the lime-sulphur wash. With 
some varieties, e. g. May Duke, it is possible to spray throughout the 
season with lime-sulphur sufficiently strorg (x.oi sp. gr.) to prevert the 
attacks of American gooseberry mildew without causing any injury to the 
foliage; it is probable that, at least with some varieties, the young foliage 
will prove resistant to injury f 10m the lime-sulphur wash at thebegiming 
of the season (May) while showing susceptibility later in the year. This is 
of practical importance in controlling the disease, since it is also in May 
and the early part of June that spraying will prove most efficacious by pre¬ 
venting the first infection of the season due to the germinating ascospores 
and the subsequent rapid spread of the parasite by means of conidia. 

Under ordinary summer weather conditions, the strength of the lime- 
sulphur wash should be as follows: 

For Whinham's Industry, Rifleman, Warrington and May Duke: 
X .ox sp. gr. 

For Lancashiie I,ad : x.005 sp. gr. 

For Crown Bob: 1.005 sp.gr. used early in the season only, as later 
it may cause some injury. 

For Berry's Early: i.ooSsp.gr. earlyin theseasonand when the bushes 
are more or less shaded ; later in the season the wash damages the foliage 
even when used at lower concentrations, 

Valentine's Seedling and Yellow Rough varieties show so marked 
a susceptibility to injury that the lime-sulphur wash should not be used 
on them at all. Until further experiments have beer carried out the balf- 
strength wash (*,005 sp. gr.) should be used and the spraying done on an 
experimental scale. 

855 - Fungus Diseases of Hevea brasiliensis and Butyrospermum 

ParkiL — Griffon, Ed. and Mavrlanc, A, Sur quclques champignons parasites 

des plantes. — Bulletin trimcstriel de la SocitU mycolo ique dc France, , Vol. XXIX, 

Part 2, pp. 244-249, figs. 1-2, plates IV. Paris, 1913. 

P. Hennings described and illustrated (1904) under the name Dothidetta 
Uleio. fungus living on the leaves of Hevea brasiliensis (the rubber plant) 
collected in the upper valley of the Amazon. The writers have re¬ 
cently discovered the same species at the mouth of this river. On exa¬ 
mining the material, they did r.ot find the imperfect form described by 
Hennings under the name Afiosfihaeria Ulei and regarded by him as 
belonging to the cycle of development of Dothidetta, an opinion which the 
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writers donot share. They observed some stromae contain in g both asci (gen e- 
rally immature) and spermatia unlike those of Afosphaeria and finally found, 
on the lower surfaces of some leaves, a coridial form of the Scolecotrichum type 
which was without doubt collected with Dothidella. The investigators 
consider that the latter, in its different fruiting forms, may be a leaf 
parasite of Hevea , but not the cause of any serious disease. On adult 
trees the injury is practically negligible ; plants in a nursery, such as 
formed the subjects of investigation, may, on the other hand, suffer con¬ 
siderably from the attacks of this cryptogam. 

The writers then describe a disease which affects another useful tree, 
Butyrospermam Parkii (r), cm cemn g the cryptogumic diseases of which 
there was, so far, jpparei tly no 11 formation. They observed iu the first 
place upon infected leaves gathered in the neighbourhood of Kulikoro (Upper 
Sei egal and Niger), a fri gus which they consider to be new and describe 
undei the name of Fusicladium Butyrospermi. Finally, on a few leaves 
they discovered old ai d completely empty conceptacles (pycridia or 
perithecia), and in addition to these the fructiferons orgais of a Pestalozzia , 
which they describe as new (P. heterospora) . The latter had apparently 
developed saptophytically on the patches produced by the first fungus. 
The writers have no information as to the conditions under which the two 
above-men tiored diseases were developed roi as to the injury (probably 
insigiificant) which they caused. 

886 - Asterina sp. on the Leaves of Mat6 in Argentina. — i^endner, a. Un 

champignon epiphylle des fcuilles d’llex paiaguariensis. — Bulletin de la SociiU botamque 
de Geniue, Second Scries, Vol. II, No. i, pp. 34-35, fig. 3 - Geneva, 1913. 

In the summer of I912, the writer received from Rosario (Argentina) 
some leaves of Mate ( Ilex paraguariensis) on both surfaces of which were 
black spots due to the presence of a superficial fm gus ; this was a species 
of Asterina (Perisporiaceae). It appears oa ly here and there ir the 
Mate plantatioi s, but covers ell the leaves of any tree which it attacks. On , 
the lower surface of the leaf the fungus forms a somewhat regular black net¬ 
work, while on the upper .side it appears 12 dor the form of black spots 
1 to 2 mm. in diameter. The disejse does 1 ot appear to harm the leaves, 
but its presence 1 evetthelcss detracts from the \alue of the product. 

887 - Endothla pseudoradicalis n. sp. on the Chestnut in Italy. Petri, L- 
Sopra una nnova specie di Endothia, E pseudo) oduahs — Rt ndiconit deUe sedvte 
della Reale Accademia dei Lancet. Classt da Sdense ftstche, matematiche e naturali, 1913, 
Vol. XXXI, Fust Hall-year, Fait 9, pp. 653-658, figs. Rome, 1913. 

in the early part of 1912, at Torcigliano di Pescsglia (Lucca), the writer 
four cl at the base of some chest rut poles 5 or 6 years old ni merous fructi- 
ficatiors of an Endothia which he considers new, ai d of which he gives orly 
a description for systematic purposes, naming it E. fiscudoradwalis. The 


(i) For the uses and products of this plant, v*e No. 1296, B. Sept. 19x2. 

(Ed.) 
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chestnut poles io question had sprung from the stump of a tree which had 
been felled in the hope of saving it from the ink disease* 

E. pseudoradicalis shows the closest affinity to E. virginiana And., but 
differs from the latter in the nature of the walls of the perithecium, which 
more closely resemble those of E, parasitica (Mitrr.) And. 
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888 - Wintering oi Dodder in the Vegetative State. — morewini, a. in L’ltaUa 

Agricola , Year L, No. io, pp. 245-24$, Plate. Piacenza, May 30, 1913. 

Lazionowin one of his recent works (1) has stated that dodder (Cuscuta) 
is an annual p.ant; the opinion of other investigators is divided, some main¬ 
taining that it cannot survive the winter, while others doubt this assertion. 
On the other hand, investigations made in Italy by Benvenuti (1844) ^ 
Peglion (1909) showed that dodder in a vegetative condition can resist a 
winter temperature of 5 0 and 7 0 C. and grow luxuriantly on the return of 
spring. 

The writer, who is con viced that the question is of great importance with 
regard to the means adopted for destroying the parasite, considered that 
in view of the uncertainty which prevailed on the subject, it would be use¬ 
ful to see how this plant behaved Under the climatic conditions of 
Umbria, 

The experiments were begun in the summer of 1912m the experimental 
field of the Royal Institute of Experimental Agriculture at Perugia on a 
three-year-old field of lucerne in excellent condition of vegetation and from 
which all possibility of dodder infection by means of seed was excluded. The 
results (in March 1913) showed that, as had already been shown by Benve¬ 
nuti and Peglion, this parasite is capable of wintering in a vegetative con¬ 
dition, i. e. can reproduce itself from year to year without necessarily form¬ 
ing seeds. This proof should suffice to convince farmers that if a crop 
is infected in the summer, unless measures are taken for the destruction 
of both the host-plant and the parasite, the latter will preserve its vitality 
throughout the succeeding winter and subsequently develop luxuriantly. 
Repressive measures carried out in winter are thus advisable in the case 
of summer and autumn invasion of the pest; these consist in cutting 
off the infected plants 1 to 3 cm. below the surface of the soil either with 
a spade or, better still, with a sharp hoe. All the cut plants should be burnt 
on the spot, or if removed elsewhere for destruction, this should be done with 
the greatest care. It is best to wait until February or the beginning of March 
before beginning the winter treatment, but it is necessary to carry it out 
before working the field in any way, andjbefore the host-plants begin to 
show leaf, as the presence of young shoots makes it more difficult to distin¬ 
guish the plants attacked by the dodder. 


(£4.). 


(*} See No, 75, B. Jan. 1913. 
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889 - Senee/o vernal is , a Troublesome Weed in the Rhenish Palatinate.— wasr. 
Das Fruhlingskreuzkraut (Senecto vernahs) in der Pfalz .—Prakttsrte Blatter fur Pflan- 
xmbauund Pflannen$chutz t Year XI, Pait 5, pp. 70-71. Stuttgart, May 1913. 

This groundsel made its appearance in the eastern provinces of 
Germany towards the beginning of last century—it was first observed in 
Silesia (1822) — and very soon spread to nearly all the German States. 
It has a vegetative period of two years, and as it passes the winter as a 
rosette is very difficult to eradicate from any spot where it has established 
itself. 

It was recorded as occurring in the Palatinate as far back as 1906, 
where it made its appearance in the district of Ludwigshafen, whence it 
spread to a large part of the surrounding country. In 1908 it was found 
between Hassloch and Bohl growing in a field of lucerne. 

Wherever it has not been kept in control by severe repressive 
measures, this weed has spread to such an extent that it has got quite 
out of hand, and it is no uncommon thing to see whole clover fields trans¬ 
formed into a sheet of yellow owing to the large numbers of plants 
present. It also invades the woods whenever it finds the conditions ne¬ 
cessary for its existence. 

The writer also maintains that, contrary to general belief, this weed 
is also to be feared in clover leys on arable land, since according to his 
investigations the seeds of Senecio vernalis retain their germirative 
power for some years. He therefore recommends the immediate adoption 
of repressive measures. 


INSECT PESTS. 

890 - The Formation o! a German Soeiety of Applied Entomology. — Commu¬ 
nicated. to the International Institute of Agriculture. 

Daring the meeting of the German Zoological Society — which took 
place at Bremen from May 12 to 15,19x3— at the initiative of Prof. K. 
Escherich of Tharandt (Saxony), a Germau Society of Applied Entomology 
(“ Deutsche Gesellschaft ffir angewandte Entomotogie ”) was formed. The 
object of this society is the formation of a suitable government organiza¬ 
tion for the purposes of scientific investigation, and of the control of in¬ 
sects which are economically harmful, or disease-carriers, and for dealing 
critically with the scientific material collected, and makin g known the prac¬ 
tical importance of this subject. 

891 - On the Presence 0! Ieerya parchasi and Novius cardinalis In the 
Maritime Alps (x>. — Voillet, a in Ballet™ it la Saadi entcmclogique is France. 
1913, No. 7, pp. 164-165. Paris, 1913. 

Jto the summer of 19x0, Ieerya parchasi was introduced into an estate 
on the peninsula of Cap-Ferrat (Alpes Maritimes), whence within two 
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(X) See also No 6ai, B• May 191a 



1124 


INSECT PESTS : PREVENTION AND CONTROL 


MEANS OF 
PREVENTION 
AND CONTROL 


years itspread greatly in the reighbotuliood, especially on Acacia, Kennedya, 
Pittosporum, Choisya and Citrus. La the summer of 1912, Novius cardinalis 
was successfully reared and acclimatized; this ladybird is the principal 
natural enemy of the injurious scale iisect in question. 

At the present time, it is easy to hud Novius in all stages of develop¬ 
ment in the zone invaded by Icerya. 

892 - CocobacilJns cajae n. sp., a Parasite of the Larvae of Arctia caja 

in France (1). — Picard, F. and Blanc. G. R. Sur one septicemic bacUlaire des 
chenilles ft Arctia caja t,. — Comptcs icndtis hebdomadaim des Stances de I'Acad&mie 
des Sciences, 1913, First Half-year, Vol. 156, No. 1; (April 28, 1913), pp. 1334-1336. 
Paris, 1913. 

The larvae tf Arctia caja, which are numerous this year in the vii eyards 
of the South of France, have fallen victims to two diseases: 01 e, which 
has been known for some time, is diLe to Empusa aulicae Reich.; the other 
is of bacterial origin. The dead larvae become flaccid and exhale a 11a useotts 
odour; their alimentary canal is devoid of its usual con ter ts and is only 
filled with a clear liquid, often free from any microorganism. Li puie 
cultures, the blood contains a Cocobacillus, for which the writers propose 
the name of C. cajae, and by means of which they have artificially pro¬ 
duced the disease. It is distinguished from C. acridiorum Herelle by 
several biological ard pathological characters (2). As the experiments 
made have shown the possibility of infeetior through the mouth, it is to 
be hoped that the new Cocobacillm may be of practical use. 

893- New Peruvian Parasites from Hemichionaspis minor (Hym.). — 

Rust, E. W. in Entomological News , Vol. XXIV, No. 4, pp. 160-163. Philadelphia, 1913. 
A systematic description of Pmpaltella peruviana n. sp., Signiphora lutea 
u. sp. and Neosigniphora nigra 0 , gen. et sp., parasites of the “piojo bianco” 
(Hemichionaspis minor Mask.), a scale in test ii g Gossypium penmonum 
(native or tree cotton) in Peru. 

894 - Experiments in the Control of Wireworms. — Karel, m. zur Drahtwurm- 
bekamplung. — Fabling* Landwirtschaftliche Zeitung, Year 62, Part 9, pp. 313-3 *8, 
Stuttgart, May 1, 1913. 

Li 1912 a series of experiments was undertaken at the Dresden Agri¬ 
cultural Experiment Statior on the control of wireworms (Agriotes linea- 
tus larvae) which do a lot of haimto the crops every year. Of the numerous 
methods tried, only three can be rcc^mmerdend for pratical put poses: 

a) placing in the ground half potatoes to nerve as a bait foi the larvae; 

b) repeated rollirg of the ground; c) the use of nitrate of soda, nitrate of 
lime or knirit. 


(1) See also No. 761, B. June 1913. 
(a) See No, 750, B, April 19:3. 


(El). 
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695 - Aphis papaveris Injurious to Beets in Northern Franee (1). — mala- 

quin, A« and MorriS, A. puctron de la betteravc dans le Nord de la France. — 
La Vic Agricole el RuraUj Year 2, No. 24, pp. 696-699, 7 figs. Paris, May 17, 1913 
During the last few yeais, and especially in 19XX, Aphis papaveris 
Fb. has appeared in large minibus in Northern France, where it has done 
much damage to the beets. The investigations made by the writers in that 
district confirm those oi the Russian entomologist Mordwilko, who 
considers that Aphis papaveris of beets is the aphis found in spring 
on Evonymus curopaeus, whence its name oi A. evonymi Fb. This insect also 
lives or difluent specie- of Rumex, to which it owes its synonym 
A. nmicis D. 

From the life cycle of this insect which is given briefly in the article, 
it appears that during the Lttei part of the autumn and throughout the 
winter and curly spring, i. e. from October to the end of April, these aphides 
infest Evonymus and the females deposit on this plant the eggs which give 
rise to the founders oi next sea .on's generation. Owing to this circumstance 
preventive measures against the pest can be bothoffei siveai.ddeleusive, 
as it is possible to kill the paiasitesoi Evonymus and by destroying the winter 
eggs and the spring brood decrease Hie iiunibei of individuals which 
would otherwise swarm on wild 01 cultivated plants. In order to do 
this it would be well to eradicate entirely Evonymus in beet-growing 
districts ; but iu any case, it is indispensable that the insects infesting 
these shrubs should be destroyed in March, Apiil and May and also, if 
nece^saiy, in October. 

The writers consider that preventive measures are preferable to remedies, 
such as sprnyii g, which is only useful when the beets are already attacked 
and is besides a costly operation and only temporarily efficacious. 

Further the assistance of some eutophagous Hymcntoptera may be re¬ 
quisitioned ; this measure was adopted in 19x2 with the result that over 
50 per cent, of the aphides were destroyed, and the writers propose to con* 
tinuc their investigations in this direction, 

800 - A (New Inseet Pest on Roses: The Vine Curculio (Weevil) ( Orthor • 
rhittUS Kluggi Sch,). — Frknch, C. Jtin. in The Journal of the Dipurtmcnt of A qn- 
tuttoreaf Vutona, Australia, Vol. XI, Cart. upp. 240-241,1 fig, Melbourne, April 1913. 
This jj, sect, who,sc natural food is the wattle (acacia), is common 
in most parts of the State of Victoria. Of recent years it has done much 
injury to the vinos, and in 1909 it was found on the terminal twigs of Jo¬ 
nathan apples and apricots while uow its larvae begin to attack roses also 
and to cause the death of the stems. As these pests deposit their eggs 
on the exterior of vines and roses, the writer advises spraying the plants 
with a deterrent such as coal tar water, the formula for which is as follows: 
Boil 1 lb. of coal tar in 2 gallons of water, and while hot add from 50 to 100 
gallons of water. Benzole emulsion might also be tried. All dead or 
dying acacias growing in close proximity to a garden should be destroyed 
by burning. 


(Mi. 
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(1) See ateo No. 2273* B. July 1911. 
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897 - Results of Experiments on the Gontrol of Field Voles in France (x). — 

Feiiille ^informations du MtniV&re de VAgriculture, Year 18, No. 16, p. 1. Paris, 1913. 
For reasons which are not very clearly defined, the experiments with 
Danysz virus have given unequal and often insufficient results. 

Another poison named “ latin ”, made in Paris by Dr. de Christmas, is 
being tested for the Ministry of Agriculture in Charente Infeiieure (a rlnn 
of La Jarrie), on an area of over 30 000 acres 

The Special Commission sent by the Ministry to examine on the spot 
the irregukr action of this second remedy, although including it among 
the methods of contiolling field voles, decided that until the cause of the 
uncertain action of this virus is scientifically detennired, it cannot advise 
the general use of “ratin ” 


(1) See No. 1567, B. Nov. 1912. 
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FIRST PART. 

ORIGINAL ARTICLES 


The Various Methods of Farming in Spain 

by 

Emilio hovnz Sanchez, 

Professor of Rural Economy at the Special School of Agricultural Engineers . 

This paper (within the limitats allowed by a periodical publication) 
will comprise the following points: grouping of the various Spanish 
provinces into large regions, and of the arable lands and “ aprovechiamen- 
tos ” (meadows, pastures and woods) into large groups in each of the 
provinces ; prevailing form of land tenure; means of production used in 
large, medium and small farms. 

:j The following illustration will forcedly give only the average general 
characters of each region, aud in each of these the method of farming pre¬ 
sents numerous special cases corresponding to certain local conditions, the 
description of which would be too lengthy to be mentioned here. 

The division into agricultural regions, as well as the extent of arable 
land and of meadows, pastures and woods, corresponds’to the official divi¬ 
sion established by the Ministerio del Fomento for the agricultural require¬ 
ments of the country and to the statistics recently published by the 
General Direction of Agriculture. 

The provinces included in each region are indicated, so that with the 
help of a map an idea may be formed of the distribution of the various 
methods of farming. 

1st Region: Central or New Castile. — It comprises the provinces of 
Madrid, Toledo, Guadalajara and Cuenca. The distribution of productive 
lands is as follows: 

Cereals.4939830 acres 

Fruit trees, olives, vines and market gardens .... 1131109 » 

Forests and pastures.5 539 481 » 

Itis thus seen fhatin this region the extent of arable lands is very nearly 
equal to that of forests and pastures. Grass leys are very much scattered 
and subdivided. 
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Great and medium estates generally prevail. There are many large 
properties called “ dehesas some are wooded (pines, oaks, etc.): others 
are not, and their utilization consists in the renting of pastures within the 
limits set by the protection of the woods. 

The large farms, as well as the olive groves and vineyards, are farmed 
by the owners themselves and are not rented. Small parcels of land at a 
distance from centres of population and the market gardens in some local¬ 
ities are rented; the lease lasts two to sis years and the rent is generally 
paid in kind. 

in this region the type of medium farms is met with also. The means 
of production corresponding to this degree of cultural intensity, expressed 
in percentages of the working capital as stated in a remarkable work (x) 
by Leopoldo Hernandez, civil engineer and manager of the Corunna Farm, 
are the following: 

Percentage of 
working capital 


Furniture of owner and staff. 4*70 

Material and implements. 27.79 

Draught animals.„. 44.88 

Provisions. 22.66 

Circulating capital. «... 9*97 


Total . . . xoo.00 

2nd Region: Mancha and Estremadura. —'It comprises the provinces of 
Ciudad Real, Albacete, Caceres and Badajoz, the two first forming la Mancha 
and the two latter Estramadura. The distribution of acreage is as follows: 

Cereals .. . . 5 X58 889 acres 

Fruit trees, vines, olives and market gardens . 1503 835 » 

Forests and pastures. .xo 932 220 » 

Wine and oil represent the most important crops in la Mancha. For 
vineyards occupy upwards of 250 000 acres in the province of Ciudad Real 
and of 150 000 in that of Albacete, while olive groves cover respectively 
50000 and 15000 acres. Besides, the association of these two crops is 
equally important. Vineyards and olive groves extend also in to the Estie- 
mad ura provinces. 

In this region, as in the preceding one, the farms are usually managed 
by the owners themselves or their agents. Leasing is not much practised, 
while fanning on the share system is more frequent. 

In the dry lands under annual crops the owner must provide: 

a) 75 per cent, of the seed; 6) 50 per cent, of the cost of hoeing; c) the 
cost of the manure used. 

The metayer must contribute: a) 25 per cent of the land tax; b) three 
preliminary ploughings ; c) the cost of sowing and half the cost erf hoeing. 


(1) Rentabiliiad del Trigo. 


(Atrihofs'nete), 
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the expenses for harvesting, gathering in the crops, threshing, cleaning and 
storing. One half of the crop belongs to the owner, the other half and the 
straw to the metayer. 

Olive groves are not rented; they are managed by the owner himself 
or his agent, or worked on the share system. In this case the owner contri¬ 
butes : a) 80 per cent, of the land tax, b) 50 per cent, of the expenses for 
pruning; the metayer's share is : a) 20 per cent, of the land-tax, b) three 
ploughings, c) the cost of pruning, if he takes all the wood, and the expense 
of picking and carting, d) 50 per cent, of the cost of guarding the 
grove, e) the cost of extracting the oil. The crop of olives is divided into 
equal parts between the owner and the metayer. 

The vineyards are, like the olive groves, either managed by the owner 
himself or his agent, or worked on the share system, but never leased. 

In Estremadura the lands called “ debesas ” and covered with oaks 
are utilized by sending pigs on them to feed on the acorns. 

Towards the middle of autumn when the pastures begin to be poor and 
the acorns on the evergreen oaks, which are earlier than those on the cork 
oaks, begin to ripen, the feeding begins. The animals are divided into two 
groups, of which one comprises the two and three year old pigs and the 
young ores, the other group the females and the one and two year old 
backward males. The feeding of the animals follows a certain order and 
is facilitated by knocking down the acorns with poles. Where this is done 
the " dehesa” is generally divided into four parts and the acorns are 
knocked down first in the lowest-lying part. The poles used have a stick 
attached to [their upper end in such a way that it can move freely. The 
acorns are knocked down in the lowest quarter of the dehesa for about a 
fortnight, after which time the process is commenced in the second quarter 
for another fortnight and so on. The pigs themselves show when the 
moment for knocking down the acorns has come and the workmen 
engaged for this work must not commence it until the animals show their 
desire to have the acorns. In some localities the acorns are not knocked 
down and the pigs feed only on the acorns that fall naturally to the ground. 

The amount to be paid for the acorns is settled in various ways; the 
most usual is to fix a certain sum for each arroba (25.36 lbs.) of gain in the 
five weight of the pigs, which axe weighed at the beginning ard at the end 
of the time that they feed on acorns. 

. The second group, as said above, consists of the .sows and of the one and 
two year old backnuward males; these animals scatter all over the mountain 
and feed upon the acorns which fall from the trees, or which have been left 
on the ground by the preceding group. 

3rd Region : Old Castile . — It includes the provinces of Valladolid, 
Burgos, Segovia, Avila and Soria. The distribution of productive lands is 
as follows: 


Cereals.5286366 

Fruit trees, olives, vines and market gardens.x 036 083 

Forests and pastures.... 3 808 071 
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From the above it is seen that cereals are the prevailing crops. 

The laaid is generally rented to the farmers. But of late years there is 
a tendency to replace the old traditional form, according to which the far¬ 
mers handed down their farms from father to son, by short leases : from 6 
to 8 years. 

In other parts of the same region there is a tendency to form associa¬ 
tions for mutual help : the poor peasants whose only means of production 
are their own hands and one draught animal join in couples so as to do their 
work better with two animals than with one, and this irrespective of the 
difference there may be in the land and in the animals; consequently 
there is no remuneration or compensation between the parties. 

The agreements are generally private and only verbal, though of late 
here as well as in the other regions there is a tendency to make written 
private agreements and even before a notary public. The duration of these 
contracts is generally three or four years for yearly crops, and upwards 
of five for forest properties. 

4th Region: Aragon and Rioja .—It includes the provinces of Sara¬ 
gossa, Huesca, Teruel and Logrofio. 

The productive land is distributed as follows: 


Cereals...3 494 803 

Fruit trees, vines, olives and maiket gardens.1 541 490 

Forests and pastures...6 228 755 


In this region permanent grass lands and grass leys have a certain im¬ 
portance, the extent of land devoted to these being at least 74100 acres. 

As a general rule the dry lands under cereals, olive trees and vines are 
ma n aged directly by the owners or their agents, while the irrigated lands are 
let, under the name of torres ” to farmers called “ torreros ” who gener¬ 
ally pay their rent in kind (wheat). 

In certain regions and in the event of damage caused by the weather, 
such as frost, hail, floods or drought, it is the custom to diminish the 
rent proportionally to the extent of the damage done. The amount of 
this diminution is settled between the lessor and the lessee or by valuation 
by an expert. 

The legal form of these contracts is fixed by local custom; their duration 
is usually one year, and they are tacitly renewed until one of the parties 
gives notice of their cessation. 

5 th Region: Leon ,—It includes the provinces of Santander, I^eon, Palen- 
da, Zamora and Salamanca. The acreage devoted to the various crops 
is the following: 

Cereals ..6123 446 acres 

Vines .............. 162 773 » 

Other crops. 92 877 » 

Forests and pastures.. * • • 5 915 * 7 ? * 

la this region the province of Santander is the one which possesses 
the greatest extent of natural grass lands : about I 235 000 acres. 
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In this province the properties are extremed y subdivided ; the least 
usual form of fanning is that on the share system, though it exists in some 
localities; in this case the owner provides the seed and takes one third 
of the crops, the farmer bearing all the other expenses of cultivation. If 
the owner provides manures as well as seeds then he gets one half of the 
produce. 

The chief wealth of this province lies in its live stock. One of the methods 
of keeping cattle is the share system, according to which the owner gives 
the farmer one or more head of cattle for a certain time settled upon before¬ 
hand between them. The farmer engages to keep the cattle, getting 
in exchange: a) the whole quantity of the milk produced, b) one half the 
value of the calves, c) one half of the increase of value of the animals. This 
increase in value is based on the value of the animals agreed upon by the 
pa ties at the beginning of the contract. If on the contrary there is a di¬ 
minution of value or death of the cattle, the loss is sustained in equal 
parts by both parties. 

In the rest of the region large estates prevail and renting is prevalent; 
the rents are paid in kind (wheat); the agreements generally last five years 
and are for the most part renewable on the same conditions. 

6th Region : Galicia and Asturias . —* It is composed of the provinces 
I/Ugo, Orense, Pontevedra and Oviedo. Permanent grass lands are an 
important feature of this region, as may be seen from the following figures : 

Cereals ... . . ♦ . 1991605 

Permanent grass lands. 897486 

Fruit trees, olives, vines and market gardens . . 344 995 

Forests and pastures.6^381 616 

In this region landed properties are exceedingly subdivided and scat¬ 
tered, and the farms are rented without any limitation as to time; this 
system of leasing is called <f foros ” and “ subforos ” ; nevertheless recent¬ 
ly a tendency has arisen to limit the duration of these leases, generally 
to four years ; when the time is not specified in the agreement, it is under¬ 
stood that it is to last all the time required to harvest the produce, even if 
it extends to two years or more, according to the rotation. The payment 
i$ most frequently effected in cash. 

The following are data referred to a typical small farm of the region. 

According to the agricultural engineer above-mentioned, for a farm 
divided as follows: 


Wheat.3.46 acres 

Meadows ..x.x6 J» 

Kitchen garden..x.xo » 

Uncultivated laud *. 4*44 » 


the means of production corresponding to this degree of intensity of culture 
and represented by percentages of the working capital are the following: 
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House furniture.7.6 per cent. 

Material and implements . . . xo — » » 

Draught animals.28.5 » » 

Productive animals.36.x » » 

Provisions for the family ... 9.5 » » 

Circulating capital.$— » » 

7 th Region: Navarre. —• It comprises the provinces of Navarre, Alava, 
Vizcaria and Guipuzcoa. The productive lands are divided as follows: 


Cereals. 990907 

Crass leys.. 95 549 

Fruit trees, vines, olives and kitchen 

gardens. 85 536 

Forests and pastures.3 084 190 


In Guipuzcoa apple trees are cultivated to a great extent; their fruit 
is used for the preparation of a cider called in the country “ sagardua ” 
In this region the small farms are worked by the owners themselves, 
the larger ones are rented or worked on the share system. 

The social conditions are such that the agreements are almost always 
only verbal and rest on the good faith of the contracting parties. There 
are however exceptional cases in which the agreemen ts are drawn upin writing 
with all the usual formalities. Generally no caution money is required, 
but lately a surety is asked for. The contracts last six years or an indefinite 
period, and at the end of the lease the farms must be returned to their owners 
in the same state in which they were consigned. 

In cases of loss of harvest due to hail or other weather causes the rent 
is diminished by mutual understanding between the parties; the good faith 
on both sides is evidenced by the fact that the owner delivers into the far¬ 
mers' hands breeding and productive live stock for him to keep and to 
utilize within certain limits, without the contract containingany clause con¬ 
templating a breach of trust on the part of the farmer. 

8th Region: Catalonia. — It embraces the provinces of Barcelona, 
Tarragona, Terida and Gerona. The productive lands are distributed 


as follows: 

Cereals. i 054 938 

Fruit trees, vines, olives and 

kitchen gardens. 1 6ia 584 

Forests and pastures. 5 57003s 


In this region the vineyards and olive groves are very important; the 
vineyards have been reconstituted on American stocks. 

The share system prevails, not only id the farming of the land, but also 
in the keeping of live stock. The properties are not cultivated by the owners 
themselves except in the cases of very subdivided properties. The practice 
of renting the land is widespread but not so general as the share system, the 
duration of which varies from one year to an indefinite period, the custom 
being to give one year's notice. 
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In this region there exists a form of share system called u masoveria ** 
which really partakes of the share system proper and of renting, because 
it entails payment of a sum in money besides dues in kinds ; but what 
characterizes the system is the fact that the farmer or “ masover ” inhabits, 
in the house belonging to the property, certain rooms which are set apart 
for him (he being charged with the upkeep of the house and annexed build¬ 
ings : cdlar, granaries, etc) and takes the produce of the small kitchen gar¬ 
den usually attached to the house, as well as the fire wood that he requires. 

As for the keeping of sheep on the share system, the owner and the far¬ 
mer contribute equal shares for the purchase of the flock; if the pastures be¬ 
longing to the property are insufficient, both parties contribute equally to the 
rent of the additional pastures; the salary of fixe shepherd is paid likewise by 
both, while his board is defrayed by the farmer; the cost of shearing is borne 
in equal shares by both partners, who divide also the profits or losses. 

g th Region : Levanfe . — It includes the provinces of Valencia Castel- 
lon, Alicante and Murcia. The productive lands are divided as 'follows : 


Cereals.2 391 992 

Fruit trees, vines and market gardens.1 788 499 

Grass leys. 201428 

Forests and pastures. .3 243 303 


In this region orange and fruit trees and market gardens are very im¬ 
portant. The market gardens at. Murcia occupy 26 600 acres, which are 
intensively cultivated; it is the same with the market gardens of Valencia 
and of Orthnela in the province of Alicante. 

Direct management by the owner is limited to the small farms. 

The prevailing systems are: leasing and the share system. 

In the dry lands the duration of the lease averages 5 years, and the 
rent is usually paid in kind. These lands sown to cereals are called in the 
greater part of the region “ white lands ”; they are also worked on the 
share system and in this case the owner must: a) provide 75 per cent, of the 
seed ; b) pay half the cost of hoeing and sometimes a part of the expenses of 
reaping according to a fixed rate per bushel of seed, and lastly he must pay 
for the manure. 

The farmer must: a) pay 25 per cent, of the land tax; 6) plough the 
soil three times in order to prepare it for the crop; c) defray the cost of 
sowing and one half the cost of hoeing, reaping, cartage, threshing, cleaning 
and carriage to the granary. The owner gets one half the grain as his 
share and the farmer the other half and the straw. 

The irrigable lands are farmed in a variety of ways according to locali¬ 
ties. 

The olive groves are not usually leased; the same may be said of 
vineyards, which are fanned on the share system, usually for two years 
at a time. 

10 th Region: Eastern Andalusia — It is formed by the provinces of 
Grenada, Jaen, Malaga and Almeria. Its productive lands may be divided 
as follows: 






1134 WPEZ SANCHEZ: THE VARIOUS METHODS OF FARMING IN SPAIN 


Cereals...3 098 536 acres 

Fruit trees, vines, dives and market gardens z 443 293 » 

Grass leys. 621205 a 

Pastures and uncultivated lands. 459 64 7 » 

11th Region: Western Andalusia . — It includes the provinces of Seville 
Cadiz, Cordova and Huelva. Its productive lands are divided as follows: 

Cereals.3 968 542 acres 

Fruits trees, vines, dives and market gardens z 410 247 * 

Grass leys.. 295 873 » 

Pastures and uncultivated lands. 4 937 505 » 

These two regions may be considered together, as their systems of farm¬ 
ing are the same. 

The cultivation of the olive tree is very important in both of them. 

Great estates are prevalent, and they are generally managed by the 
owner himself or his agents; nevertheless the practice of leasing the land has 
of late been gradually extending. The" lease is generally a six years 1 one; 
sometimes a mortgage guarantee is required, or a personal guarantee with 
or without surety. 

The least widely spread form of farming is that on the share system; 
there are however cases in which two farmers engage in a metayer agree¬ 
ment to farm an estate which they hold under the usual rent conditions. The 
agreements are generally made by a public notary. 

As has already been said, large estates prevail in this region, and accord¬ 
ing to the engineer already mentioned, the working capital of a property 
of 2650 acres may be divided as follows : 


Furniture*.* . * 7.51 per cent. 

Material and implements , , ..19.56 » 

I 4 ve stock. 44*72 » 

Provisions .Z3.20 » 

Circulating capital *.75.01 * 


100.00 


The 12th and 13th regions comprise the Balearic and the Canary Isles; 
they are not described here, not being in the peninsula. 















BARTOLOMMEI GIOLI: THE STUDY OF COLONIAL AGRICULTURE 1135 


The Study of Colonial Agriculture in Italy 

by 

Dr. Gino Bartolommei Gioli, 

Dtreciot of the Italian Colonial Agricultural Institute , Florence . 

Interest in colonial agricultural problems has only quite recently been 
aroused in Italy among the general public and the studious classes, xt may 
be said that Up to within a few years ago the study of colonial agriculture 
was almost completely neglected in this country and that during the last 
five years it has received a powerful stimulus from the propaganda exerted 
in its favour by a few students of the subject and still more from the ne¬ 
cessity felt by the country of a better knowledge of its growing colonial 
possessions and of the means of utilizing them better. The conquest of 
Tybia succeeded better than the Eritrean and Somali colonies in causing 
agricultural research in the colonies to be held in higher consideration and 
in bringing into prominence the few institutions which already for some 
years had devoted themselves to this study. And if it is useful to inform 
the public of the best work done in this branch of scientific and technical 
activity, it is not without interest to recall the beginnings of this salutary 
and promising awakening, all the more so as these also belong to the 
near past. 

So long as the occupation of Eritrea was limited to the coast, there 
was no inducement to take up the study of the agricultural problems of 
that colony owing to the limited extent of the conquered territory and to 
its low natural wealth. Thus the first step in the direction of colonial 
agricultural study dates back only to 1891, in which year, after the occupa¬ 
tion of the Eritrean plateau, the Royal Decree of January 25 instituted 
a Colonization Office under the Councillor for Agriculture. Then at Asmara 
an Agricultural Experiment Station was founded, as a basis for colonizing 
the temperate districts of the Colony (1). 

But the political events of 1895 and 1896 stopped the experimental 
work that had so auspiciously begun, and prevented the government for 
several years from resuming the agricultural study of the colony in its 
temperate districts and from extending it to the torrid and semi-torrid 
zones. Thus it was not Until 1901 that the interrupted work was taken Up 
again, when the Government of Eritrea entrusted an agricultural expert 


(1) Reports of Baron I^bopoid Franchbtti, Member of the Italian Chamber of Deputies 
on the work of the Bureau of Agriculture and Colonization of Erytrea, presented by the Mi¬ 
nister of Foreign Affairs in the sittings of March 3,1893, and April $8,1894. 
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with the task of reporting Upon the agricultural possibilities of the most 
important districts of the colony and. of drawing up plans for a regular agri¬ 
cultural experiment service. The Report (x), after having described the 
various agricultural regions which make up the colony, the conditions of 
native agriculture and the natural resources of the country, proceeded to 
examine the crops and the live stock that might be raised with probability 
of success and lastly proposed the establishment of an agricultural experi¬ 
ment station in the Colony. The Report further expressed the wish that 
in Italy centres of cultivation and of study should be established with the 
objects of keeping in close touch with the Agricultural Bureau, of preparing 
the experts necessary to exploit the Colony and of calling the attention of 
the public to colonial agricultural problems in general. At the same time, 
in the year 1901 the first experiments on tobacco and cotton growing were 
made in Eritrea, the latter proving very satisfactory (2). 

The Colonial Government approved the proposed Agricultural Experi¬ 
ment Bureau, which was founded in 1902, and in 1909 was incorporated 
in the Colonization Bureau. The activity of the agricultural experiment 
service has not been hitherto very marked; nevertheless the first results of its 
experiments with exotic plants, and a more accurate study of some regions, 
have enriched our agricultural literature by some valuable volumes (3) 
whilst the collections of vegetable products, both spontaneous and cul¬ 
tivated, and of the products of animal husbandry prepared by that Bureau 
for the exhibitions of Florence, Ravenna, Asmara, Milan, and Turin, and 
carefully illustrated by well arranged catalogues (4), showed in their real 
light the agricultural possibilities of Eritrea. 


(1) Dr. Gnsro Baktolommei Gioli. L'Agricoltura nelV Eritrea. Report to the Royal Special 
Civil Commissioner. I^ater republished in the Bollettino deU'Emigrazione, No. 16, Year 1906, 
under the title: Aqricoltura e Colonizxazione nelV Eritrea. On the same subject: G. B. Gioli. 
I/s allitudini della Colonia Eritrea alTagricoltura. — Atti deUa R. Accademia dei Georgo- 
m 191s. Dr. G, B. Gioli. I,a colonizzazione agricola dell'Britrea. — Atti R. Accademia 
dei Georgofili , 1903. 

(2) Aurblio PaoLetti. RestcUati degll esperimenti di cotonicoltura eseguiti net 1901-02, 
attached to the Relazione sit la Colonia Eritrea del R. Commissano Civile Straordmano (years 
1900-01). 

(3) Baldrati, 1 . La coltivatione del sesamo nella Colonia Eritrea . From the Rivista Colonials, 
1906, p. 8. 

Baldrati, I. Uarachide. Abstract from Agricoltura Colonials, 1907. 

Baldrati, I. VAgave sisalana. From Agricoltura Colonials 1907. 

Baldrati, I. Le piante tessili della Colonia Eritrea . From Almanacco del?Italia Agricola, 
p. xx. 

Baldrati, I. Le condizioni agricolt delta voile del Barca. Biblioteca A gratia Colonials , No. 4. 
Edizioni delTIstituto agricolo ooloniale italiano, Firenze. 

(4) Baldrati, I. Catalogo illustrativo della Mostra agricola delVEsposisione Orto-atvicola 
di Firenze, anno 1903. Appendici: Indice della mostra xilologica del R. Istituto Botanico di Roma, 

Baldrati, I. Catalogo illustrativo deUa Mostra Eritrea nella Esposizione Internationale di 
Milano, 1906. 
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Besides the work of the Agricultural Experiment Bureau, special re¬ 
searches on questions concerning live stock and forestry (1) mitst be 
mentioned, as well as the solutions given to some technical problems by 
local agricultural undertakings, such as cotton plantations (2). 

There is n o doubt that the agrological study of Eritrea, to which geolo¬ 
gists, botanists, hydraulic engineers, economists (3) and jurists have con¬ 
tributed, has not only aroused the interest of the public in such researches, 
but has also favoured the formation of a nucleus of experts in colonial 
agriculture. 

Italian Somaliland, though from the political point of view more for¬ 
tunate than the older colony, may be said to have been opened up to agri¬ 
cultural investigations only during the last few years; during the first 
period of our effective occupation the modest Agricultural Bureau which 
had been installed there, was not in a position — for several reasons — to 
do the work for whichit had been founded, and had to confine itself to a s um- 
mary study of the limited extent of territory then accessible to investiga¬ 
tions (4). But later, in 1910, when the extent of territory occupied had in¬ 
creased and the inhabitants had been pacified, the present government re¬ 
placed the experimental agricultural service by an Advisory Bureau for 
agricultural undertakings, from which the experimental service depends. 
And notwithstanding the fact that the Advisory Bureau has only beer a 
few years in existence, the work which it has accomplished, as it appears 
from some important reports (5), promises Useful results; it follows a plan 
of action based on the same lines as those adopted by the neighbouring En¬ 
glish and German colonies, but aiming at the same time at giving agri¬ 
cultural colonization in Somaliland a special character corresponding to 
the climatic and hydrological conditions of the country and to our parti¬ 
cular ethnological and economic tendencies. 


(1) Marchi, Ezio. Studi sttlla Pastorizia della Colonia Eritrea. Bibhoteca A yraria Coloniale , 
No. 1. Ediz delTIstiluto Agr. Col. Ttal. 1910. 

Fiori, Adriano. Boscht e piante Ic^nose dell*Eritrea. Bibhoteca Agraria Coloniale , No. 7. 
Ediz. dcirist. Agr. Col. Ital. 1912. 

(2) Society per la Coltivazionc del cotone nella Colonia Eritrea, Cosa si d /otto nei prmi 
quattro annt. Gino Lavtxlx 1 )e’ Capitani, relatore, 1900. 

(3) Tlie following publications aie worthy of special mention: 

Nicola Colktxa, C. E.: SulTuUlizsazwne a scopo (Pirrigastone dclle acque del flume Gase nella 
Colonia Eritrea . 

Giotto Dainelli and Olinto Marinelli: Resultaii sdcntifictdi un viaggio nella Colonia 
Eritrea . R. Istituto di Studi Superiori Pratici e di Pcrfezionamento di Firenze, 1912. 

ZfEntrea Economica: a cura della Society di Studi Geografici e Cdoniali di Firenze, Edi- 
zione dell’Istituto geografico De Agostini, Novara, 1913. 

Odoardo Beccari: Le Palme del genere “ Raphia,,. Biblioteca Agraria Coloniale No 2. 
Edizionc dell’Istituto Coloniale Italiano 1910. 

(4) Cesare Maccaltjso. L’agnooltura nella Somalia Italiana meridionale (Benadir) in 
BoUetHno Mimstero Affari Esteri, Anno 1908. Rome, 1908. 

(5) Romolo Onor. Allegati alle Relazioni del governatore della Somalia Italiana presentati 
negli anni 1910 c 1912. 
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The researches of scientists and of technical experts in geology, hydro¬ 
logy, hydraulics and natural science that have already appeared (i), and 
those that will be published (2), support and complete the work of the 
Advisory Bureau, as the juridical study of the tenure of land will supply 
the basis for the regular preparation of agricultural colonization. 

it will be well now to refer briefly to the work begun by Italians to 
illustrate the physical, agricultural and economic conditions of Iyibya, and to 
examine what results are likely to be attained by agricultural Undertakings. 
Many works of compilation have recently been published with the object 
of showing the agricultural and economic value of the colony, but hitherto 
only a few are original and the result of serious research carried out on the 
spot by experts. Among these the Report (3) of the Agrological Mission sent 
to Tripoli last year by the Ministry of Agriculture, industry and Commerce 
is worthy of special mention. This report is the most complete contribu¬ 
tion to the study of the Tripoli district from the agricultural point of view 
as well as from the botanical, hydrogeological and zootechnic. This clas¬ 
sical work leads Us to expert equally good results from two other agrolo¬ 
gical missions sent in February of this year to Tripoli in order to continue 
the studies and researches. Of these two missions one is official (4); the 
other is sent with a similar object by the Italian Association for the study 
of Eibya (5). 

Within a few months Cyrenaica will be open to research and the rich 
harvest of data collected in a praiseworthy work of a correspondent of the 
xstituto Agricolo Color iale xtaliano at Bengasi (6) is a guarantee of 
the importance and novelty of the agricultural problems which that rich 
province offers to the studious. 

Much less important than the above mentioned are the contributions 
by oitr investigators to the solution of the agricultural problems of foreign 
countries. And while our emigration beyond the limits of Europe had 


(x) Outdo Mangano and O. Rossi, Studio analitico di crfcuni terreni della Somalia Italiana 
mridionalc. Edizioiii Isiituto Agricolo Coloniale Ilaluuio, 1909. 

It* Congresso dcgli Italiani alTEstero, Roma, 1911. Sezionc VIII. Relaztoni varie. 

(2) The results of agricultural enquiries carried out during 1911-12 by Drs. G. Scassellati 
and N. Mazzocchi are now in the press, 

A mission composed of Professors G. Stefanini and G. Paoli is at present in the colony 
engaged in a study of the country from the point of view of the naturalist and the hydro-geo* 
legist. 

(3) Ministero di Agricoltura. Ricerche e studi agrdlogid su la Libia. - La zona di Tripoli . 
Relatori De Cnxis, Franchi, Trotter e Tucci. 

(4) Members of the Commission are the following Professors: Parona, Cavara, Coletti, 
Crcama, De Cillis, Di Telia, Drago, Eredia, Franchi, Odifredi, Pcglion, Simonetti, Trotter, Tucd, 
Valenti. Secretary; Mazzocchi. 

" (5) The mission under the leadership of Senator Baron I^eopold Franchetti is composed of 

Professors Gugnoni, Manetti, Pampanini, Pucci and Stella. 

( 6 ) Carlo Manetti. Appunti di Agricoltura Bengasina. Ministero degli Affati Fsteri, TTfficio 
di Studi Coloniali, No. 22, Novembre 1912. 
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already, towards the end of last century, succeeded in creating strong and 
flourishing colonies abroad it had not promoted among the governing classes 
of the mother country any decided inclination towards those problems that 
the people so bravely faced and often successfully solved. 

The character of otlr emigration, chiefly proletarian,its extent, and 
the difficulties attendant upon the technical and scientific study of distant 
foreign countries, did not induce Italian students to devote themselves 
to agricultural colonial questions ; they have only lately received an efficient 
stimulus to face these problems when a better understanding of the task to 
be accomplished by our colonies has given a more solid basis to our 
interest in them. 

It is thus to this last period that some important studies made by 
Italian agronomists on North and South America, on Australia and on some 
parts of Africa belong. These works are mainly intended as material for 
the preparation of plans of colonization, but sometimes they are the result 
of investigations that have no exclusively speculative object (1). 

After this brief review of the work done by our students in the field of 
agricultural research in the colonies, it will be well to see what has been 
done in the mother country to promote and organize this new order of in¬ 
vestigations with the object of providing agricultural colonization with 
the indispensable technical knowledge 

In the domain of botany applied to colonial requirements two institu¬ 
tions are of especial assistance for colonial investigations, namely the Royal 
Colonial Garden at Palermo and the Royal Colonial Museum and Herbarium 
in Rome, both of which are annexed to the respective Botanical Institutes. 

The latter was the first Institute of colonial scientific character 
founded in Italy (1904). Its objects are : to collect m the colonies belonging 
to Italy, specimens of the flora and of the useful and Utilizable plant products 
connected with them The institute further studies these collections (2) 
in order to acquire a more complete knowledge of the resources of that flora ; 
the usefulness of this work will be easily Understood and is further shown by 
the many botanical publications and some agricultural ones issued by the 
Institute (3). 

The Royal Botanic and Colonial Garden at Palermo aims chiefly at 
introducing, cultivating, improving and spreading those plants which 
possess economic or industrial importance for Sicily or for our African 
colonies. It began to work regularly in 1907 when its buildings and 

(x) In this connection see: BolleUtno dell* Emiqras: tone, published by the Commissariato del- 
TRmigtazione, VAgricoliura colonials of the Istituto Coloniale Italiano of Florence, La Rtvisia 
Colomale, organ of the Xstitulo Coloniale Italiano of Rome, and several agricultural periodicals 
of the Kingdom 

(2) The activity of the Institute is shown by the numerous publications, mostly of 
botanical character, which have appeared in the Annals of the same Institute and in several 
other botanical periodicals. 

(3) See the publications of the Bureau of Colonial Studies of the Ministry of Foreign 
Affairs, and other periodicals. 
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grounds were enlarged. Some investigations on rubber plants were 
completed, the possibility of cultivating Agave sisalana in Sicily was 
ascertained, and other exotic plants were spread. The study on cotton 
was resumed and new hybrids were made and tried in Sicily. Numerous 
reports, monographs and investigations bearing more or less upon colonial 
subjects and published in the organ of the Royal Botanic and Colonial 
Garden and other periodicals (i) bear witness to the activity of the 
institution. In order to place this garden, in. a position to meet the most 
recent requirements of the task of utilizing our colonies, a Bill has been 
presented to Parliament with the object of ensuring its existence and of 
voting the necessary funds for its more practical and efficient action. 

lastly, the only Italian colonial institution of a purely agricultural 
character will be mentioned. In founding it, its promoters contemplated 
fillingupa gapin our educational institutions, which was the principal cause 
of our want of preparation for the work of exploiting our new colonies. 
In 1904 the preliminary work was begun for the foundation of an important 
Italian colonial agricultural institution having the following aims : to act as 
a centre of information, advice and propaganda for all matters dealing with 
the agriculture, animal husbandry and natural resources of the political and 
other colonies, to prepare the higher an,d subaltern staff for colonial agri¬ 
cultural and live stock farms ; to complete the Government agricultural 
experiment work in our territorial colonies; to introduce into Italy new prac¬ 
tical systems of farming and of live stock raising as well as plants and ani¬ 
mals from extra-European coitntries ; to study improved methods of farm¬ 
ing and of breeding that had already been introduced into Italy, but had 
not yet been sufficiently experimented ; lastly to get into touch with foreign 
institutions for the exchange of material and of information. A part of 
this extensive programme was carried into practice in 1906, and in 1908 the 
Italian Colonial Agricultitral Institute was in full working order. Today every 
one of its brandies is accomphshing an ever increasing amount of work, 
thanks to the financial help of Government and local bodies and the sxtpport 
of other Florentine institutions (2). It possesses abundant demonstration 
material collected in its museum of agricultural proditcc, and is provided with 
a library, laboratories, hothouses, and a staff that has been well trained for 
its work by much study and by travel in the colonies. Five years ago the 
theoretical-practical school of colonial agriculture for the young men who 
have been through the practical schools of agriculture or the agriculturalsec- 
tion of the Royal technical institutes, was opened and most of its licentiates 
have found satisfactory employment in farms belonging to private persons 
or to companies or in government offices in Eritrea, Somaliland, British 
Africa, Nyasaland, Malacca, Argentina, Brazil, Texas, Montenegro, etc. 
But the educational function of the Institute is becoming gradually more 

(i) See BoUettino del R. Orto Botamco e Giardino Coloniale di Palermo'and the publications 
of the Bureau of Colonial Studies of the Ministry of Foreign Affairs. 

(a) Among these the following deserve special mention: The Royal Botanic Institute, the 
Royal School of Pomology and Horticulture, and the Royal Station of Agricultural Entomology. 
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complete by the addition of higher courses. Thus last year a course of colo¬ 
nial veterinary pathology was instituted for doctors in veterinary science, 
and the results were most encouraging. This year a higher course of colo¬ 
nial agriculture will be added for men holding a doctor's degree of the Ro¬ 
yal higher schools of agriculture and will be chiefly devoted to our African 
colonies, while separate lectures or series of them will continue, to be 
held on various sitbjects and on the agricultural conditions of those coun¬ 
tries beyond the seas to which our emigration flows. 

Besides the above educational work the Institute has published for 
the last seven years the Agricoltura Colonialc and a series of colonial agricul¬ 
tural works, of which already eight volumes have appeared (1). 

It publishes also reports and colonial agricultural monographs and by 
means of its agricultural experimental service it furnishes plants, new seeds 
and breeding animals, and gives advice and information. it possesses also 
a library, a chemical and technological laboratory, hothouses and land for 
experiments. 

The Institute has prepared several missions for the agricultural study 
of some colonial districts and has drawn up programmes for missions ; 
among the latter the plan for a mission intended to study Libya (2) from an 
agricultural point of view, and which was presented to the Ministry of 
Poreign Affairs in the autumn of 1911, is to be mentioned, whilst among 
the former it is worthy of note that the Institute has supplied technical 
and scientific experts for exploitations in British and German East Africa, 
British India, Java, Italian Somaliland, Eritrea, Libya and Angola. Nor 
must it be forgotten that the Ministry of Agriculture, Industry and Commerce 
commissioned the Board of the Institute to represent Italy at the Interna¬ 
tional Congress of Tropical Agriculture at Brussels in 1910 (3) and that 
the Institute works in close connection with other kindred Italian institu¬ 
tions in the field of agricultural investigations. 

Prom the above summary it will be seen that the Institute is at present 
the centre best adapted to promote the study of colonial agriculture in Italy 
and the one which has made the greatest number of scientific and practical 
contributions during the last five years to the study of colonial agriculture. 


(1) Besides the works previously mentioned there are the following: 

Oberto Manetti. Istrnzioni per la raccolta d'informazioni e di prodotti aqrari net paesi 
extra europei. No. 3. 

Isaxa. Baldratx. he condisioni a«ricolc della vaUe del Barca . No. 4. 

Zimmermann MoresCuini, Istrusiom per la coltura del cotone nclVAfrica, No. 5. 

Manetti, Oberto, Lc colture aridc , “ Dry Farming ”, No. 6. 

W. La Baums, and A. Mores chi ni, he cavaUette africam. No, 8. 

(2) Pronto di Missions di Studio in Libia . Relazione a S. E. il Ministro degli Affari Esteri 
del direttore dell’Ist. Agr. Col. Ital. 

Gnsro Bartolommei Giou, TJfficio di Studi Coloninli, No. 14. July 1912. 

(3) Guido Mangano. Vopera del Comitato per la partecipazione deW Italia al 2 0 Conyresso 
Internazionale di A qronomia Tropicals. — Brussels 1910 - Relazione a S. E. il Ministro di Agri¬ 
coltura, Industria e Commercio. 
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Want of space does not allow us to mention other secondary, but pro¬ 
mising, symptoms of the reawakening in Italy of interest in the study of 
colonial agriculture, because they manifest themselves in so many ways 
that they cannot be succinctly described. The daily press, the tech¬ 
nical and scientific periodicals, as well as congresses, academies, laborato¬ 
ries, colonial, geographical and speculative institutions (i), alldevote a part 
of their activity to agricultural and colonial questions and draw the atten¬ 
tion of the public to technical problems which it had not been in the habit 
of considering. 


Viticulture in Hungary 

by 

Dr. FRANqois de L6 nyay, 

Ministerial Consellor , Chief of the V tit cultural Section of the Royal Hungarian 
Ministry of Agriculture. 

When the Hungarians, on coming from Asia, took possession in the 
ninth century of the present country of Hungary, they found vine-growing 
prosperous there, this industry having been introduced in the third cen¬ 
tury by the Emperor Marcus Aurelius Probus into the Roman Province 
of Pannonia. Although on first occupying Hungary the Hungarians led 
a somewhat nomadic life, there were amongst them, already in the tenth 
century, numerous vine-growers and agriculturists. Bela IV, king of 
Hungary, founded in the thirteenth century, in the neighbourhood of Tokay, 
colonies of Italian vine-growers ; these imported from the district of Formia, 
cuttings of the “ formint ” vine, which received the name of their city and 
• afterwards became the parent-variety of the celebrated Tokay wine. 

The conditions of soil and climate obtaining in Hungary are most 
favourable to viticulture, which became increasingly prosperous both in the 
various mountain districts, and on the plains and sandy hills. 

Unfortunately, phylloxera in spreading rapidly over all the neighbour¬ 
ing countries of Europe, did not spare Hungary. Its first appearance was 
recorded in 1875 in the southern districts of the country, notably at Panc- 
sova, and in spite of energetic measures (the uprooting of the infested vines) 
it proved impossible to eradicate the pest. From 1880 the ravages of this 
insect extended to other districts. 

According to the data of the survey made on the appearance of phyl- 
loxtera, vines then occupied 1050 978 acres, of which 884 371 acres were 
in Hungary proper, and 166606 acres in Croatia-Slavonia. 

(x) Reale Accademia dci Georgofili, Florence. — Istituto Italiano per rijspansione Colo¬ 
nials e Commerdale, Venice. — Istituto per gli Scambi Intemazionali, Genoa.—Society Afri- 
cana d’ltalia, Naples. — Istituto Coloniale Italiano, Rome* 
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Id 1884, the area Under vines increased to 1076 446 acres, which proves 
that at that date more vines had been planted than had been destroyed by 
phylloxera ; but since 1885 the number of newly planted vines no longer 
compensated for those destroyed by the parasite. In 1895 the vineyard 
area had decreased to 606150 acres. Since the latter date, however, the 
reconstitution of the vineyards which had been destroyed and the planting 
of vines in the sandy districts has received a fresh impetus, and in 1911 the 
area Under vines in Hungary was 883 924 acres. 

The following figures give the total vineyard area according to the an¬ 
nual returns and the amount of wine produced in Hungary. 


Area in acres Wine production in gallons 


Year 

Hungary 

proper 

Croatia 

Slavonia 

Hungary 

State 

Hungary 

proper 

Croatia 

Slavonia 

Hungary State 

I88 5 

908 103 

168 IOI 

I 076 204 

132 554 246 

29 257 800 

161 812 046 

X89O 

768 466 

133 079 

901 545 

83 383175 

8 142 068 

91525 918 

1892 

614 588 

140308 

754 92 i 

19 471474 

4 566 650 

min 24 038 124 

1895 

SO* 077 

105074 

606 150 

47 *52 556 

6413 616 

53 56617* 

1898 

5*4 938 

98173 

613 ill 

27 820 188 

4 083 904 

31904 082 

1900 

547 939 

94 816 

642 756 

40 *35 964 

7 35 1 740 

47 487 704 

1905 

636 719 

m 

742 410 

77 424 488 

16 311 416 

93 735 884 

1908 

7*5 344 

1 

813 724 

*59 *70 286 

36 872 616 

mar 196 042 902 

X 9 IO 

753 725 

E 

864774 

62 143 730 

5 442 5*4 

67 586 244 

xgn 

770 778 

■ 

883 924 

101 549 668 

19 *77 730 

120 727 198 


In Hungary proper the area of vineyards, in 1911, was divided as fol¬ 
lows : 

a) Vines giaftcd ou American stocks resistant to phylloxera . . 259 350 aaes 


6) Vines treated with carbon disulphide.. 99 889 » 

c) Other vines m compact soil. 94 3*7 » 

4 ) Vines planted m sandy soils.317 222 # 


Total . . . 770 778 acres 

The figures relating to these categories in Croatia-Slavonia are not yet 
known. On account of the ravages of phylloxera and mildew, the annual 
wine production of the State of Hungary varied from 1891 to 1900, between 
24038124 and 53566172 gallons. Nevertheless, since the beginning of 
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the twentieth century, the work of the reconstitution of the vineyards 
which had been destroyed and the plantation of new ones has developed 
uninterruptedly, so that in spite of frequent misfortunes, Hungary produced 
between 1907 and 1911 an annual average of 116 738 600 gallons of must, 
of which 95622714 came from Hungary proper and 21115886 from 
Croatia-Sla vouia. 

From the time of the phylloxera invasion, the Hungarian Government 
has frequently sent experts to study the control measures adopted in 
France and has lost no time in taking energitic measures which assured, 
and still continue to assure, to our vine-growers efficacious and valuable 
assistance. 

In order to destroy the first cen tres of in fectiou, the Sta te paid compensa¬ 
tion to the owners for all the vines which were up-rooted. This measure 
had not, however, the desired results. At the present day, the control 
methods most employed in Hungary are ; 

1. Planting vines grafted on phylloxera-resistant American stocks. 

2. Treating the vines annually with carbon disulphide. 

3. Planting on sandy soil where phylloxera cannot exist. Such soil 
occupies vast areas in Hungary. These three measures w^ere adopted with 
the efficacious assistance of the Government. At first, American direct 
bearers were also used, and the submergence of the infected vineyards 
was practised, but at the present time both these expedients have been aban¬ 
doned. In Hungary, American direct bearers are not in favour; further, 
their resistance is doubtful, while as the vineyards most attacked by phyl¬ 
loxera are situated on the mottrtain slopes, their flooding is an impossibility. 

In order to preserve the old vineyards which have been infested by 
phylloxera, the Government Undertakes to supply cultivators with all ne¬ 
cessary directions for the carbon disulphide treatment and to facilitate the 
purchase of insecticides and of injectors. To this end it first imported car¬ 
bon disulphide from abroad ; and later, in 1886, it established a national 
factory at Zalatna (Transylvania) which was afterwards followed by an¬ 
other established at Pozsony by the Dynamite-Nobel Society. These two 
factories are able to supply the demands of the country. Further, the 
Minister of Agriculture has installed in the different vine-growing districts 
of Hungary stores of carbon disulphide (there are at present 104) coming 
from the two above-mentioned factories. The cost of the transport from 
the factories to the stores is defrayed by the State. 

In some of the vine-growing districts, the Minister of Agriculture has 
established model vineyards which are treated with carbon disulphide 
in order that those interested in the systematic use of this remedy may see 
the results that may be obtained. In 1911, the area of vineyards treated 
with carbon disulphide in Hungary amounted to 99815 acres, of which 
the greater part was newly planted. 

In order to spread the prophylactic measure of using American stocks 
which are phylloxera-resistant, the Minister of Agriculture has planted many 
experiment fields in the country; he has also taken trouble to raise in the 
State nurseries, and place at the disposal of vine growers the stocks necessary 
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for reconstituting vineyards. The stocks and grafts of American vines 
produced in these nurseries are on sale every ybar at moderate prices ; but 
in order to prevent speculation, they are only sold to vine-growers for use 
in their own vineyards. 

The experiments made have proved that Riparia Portalis (Gloire de 
Montpellier), Vitis Solonis , Rupestfis Monticola and Rupestris Metallica 
give the best results as stocks ; these varieties are also grown by preference 
in the State nurseries. About 2 500 000 grafts and from 40 to 50 million 
cuttings are produced annually. 

In addition to the State nurseries, these are others made by the com¬ 
munes, municipalities, viticultUral associations and also by private indivi¬ 
duals; these enjoy the support of the Government and also place on themar- 
ket every year manymillions of cuttings and of sciors for grafting. Thegrafts 
are usually whip-grafts. In some regions, herbaceous grafts are also made 
in the following way; American vines on their own roots are planted in 
the nursery, and in the following June, the green scions are grafted upon 
them, while in the autumn of the same year, the grafted vines are planted 
out in the vineyards. 

Taw 5 of 1896, which was passed for the encouragement of vineyard 
reconstitution, gave a great impetus to vine-growing in Hungary. 

This law allowed vine-growers to obtain the funds necessary for re¬ 
planting by means of loans granted without guarantee at a relatively 
low rate of interest, and under advantageous conditions which would have 
been impossible without the assistance of the State which assumed the res¬ 
ponsibility of these loans. The latter were made by a special Committee 
composed of delegates of the Ministries of Agriculture and of Finance, and 
of the representatives of the Hungarian “ Banque Agraire et des Rentes ”, 
which at once provided the funds. 

According to the provisions of the above-mentioned law, loans for the 
purpose of vineyard reconstitution could be granted until the end of 1910. 
Since that date, they have no longer been obtainable. 

These loans, which are redeemable at 5.25 per cent, offer two advant¬ 
ages over other mortgage loans, viz.: the loans are not made in bonds, but 
the whole sum is paid iu cash; on the other hand, repayment is not required 
Until the vineards begin to bear (but must be made not later than Novem¬ 
ber 1 of the fifth year reckoned from the payment of the first instalment 
of the loan), unless the borrower wishes to anticipate the repayment. Re¬ 
payment is made in fifteen annual payments due every 1st of November. 
Toans have only been, granted for the purpose of the reconstitution of vine¬ 
yards attacked by phylloxera and upon the condition that either vines 
grafted on American stocks are Used, or else European vines treated with 
carbon disulphide. From 1897, the date of the first loans. Until the end 
of 1910, when loans were no longer made, 9099 vinegrowers received on 
loan the sum of £ 1 252 530 for the reconstitution of vineyards occupying 
a total area of 17042 ar. cad. (about 24 700 acres). 

These loans have had a good effect both upon the reconstitution of 
vineyards and the propagation of systematic vine cultivation. 
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The iEact that the borrowers are obliged by the terms of the law to cul¬ 
tivate their vineyards in a systematic manner according to a prescribed 
method of management, and are under the control of experts, until the 
whole loan is repaid, has largely contributed to systematic cultivation, since 
even those vine-growers who have not borrowed money, are quickly learn¬ 
ing the principles to be followed. 

Befote the invasion of phylloxera the importance of sandy soil for 
vine-growing was Unknown in Hungary. 

Since the immunity of sand has been recognized, the vine-growers are 
increasingly encouraged to make experimental plantations on sandy soil. 
These experiments have shown that excellent wines can be obtained from 
vines growing on the latter, provided the vines are carefully sheeted, and 
that the rules of systematic cultivation afe observed. From this date, a 
great impetus was given to vine-growing on sandy soil and land with shift¬ 
ing sand, which was once valueless, is sold at prices which could never have 
been obtained before the appearance of phylloxera. 

The credit of having taken the initiative in this matter bdongs to the 
Government. In 1883, it established the first nursery and the first experi¬ 
ment fields on sand, thanks to the patriotic generosity of the town of Kecs¬ 
kemet which gratuitously made over to the State an area of 284 acres which 
received the name of “ Mikl6s tdep” (the Mildos nursery). This measure 
was destined to save the excellent Hungarian vines (1). 

Farther, towards the end of last century, the Minister of Agriculture 
divided, under very advantageous conditions of payment, an area of 5 000 
“arpents ” (7109 acres) on the national domain of “Ddiblat" (County 
of Temes) amongst the vine-growers who had suffered from phylloxera. 
It also obtained for them, tinder very favourable conditions, other land 
with sandy soil (2 943 arpents cad.) 4184 acres in the counties of 
Kom&rom, Fejer, Somogy, Pest-Pilis-Solt-Kiskum, and Szaboles. 

According to official statistics theie were, in 1911, in Hungary proper 
317 222 acres of vineyards on sandy soil, most of which had been planted 
since the phylloxera invasion. 

After phylloxera, mildew and ConchyUs ha\e caused most injury to the 
Hungarian vineyards; the former made its appearance in 1891, while the 
second was first recorded some years ago. At present, the use of Bordeaux 
mixture as a remedy for mildew is widespread throughout the country. 
3h 1911, 716191 acres of vineyard were sprayed with this compound. 
Thanks to the intervention of the Hungarian legislation, these new and 
replanted vineyards enjoy exemption from taxation for ten years, no matter 
what method has been adopted in their reconstitution. Those replanted 
in sand enyoy 6 years, exemption. 

In Hungary proper, there are at the present time 8 National Schools 
for Vine-Growers founded by the State and grouped into two categories: 
secondary schools for practical and theoretical instruction, and primary 




(x) See No. 768. B . May 19x2. 
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schools for practical instruction only. The course at the first is 2 years, 
that at the other is one year. In all these schools, instruction is free, and 
most of the students also enjoy free board and lodging. For the purpose of 
propagating and developing the systematic handling of wines, the State 
established in 1901 at Budafok, in the vicinity of Budapest, a Special 
School for Cellar Masters, with large cellars capable of storing 1100 000 
gallons of wine. The vintage of the State vineyards and experiment fields 
is taken to these cellars, where are to be found types of all the best wines 
of the country. The school course lasts for 5 terms. In order to be ad¬ 
mitted the candidate must have sucessfully taken a two years’ course in a 
vine-growers’ school. The course is free, and poor and deserving students 
receive some assistance. Besides the cellar-masters’ course at Budafok, 
there are travelling cellar masters who, at the request of the vine-growers, 
will visit their cellars and impart the necessary instruction for the system¬ 
atic handling of the wine. 

In addition to the schools, there are periodical courses organized by the 
State Inspectors of Viticulture which also serve to spread the principles of 
viticulture and of systematic wine-making. 

The higher instruction devolves upon the Superior Course of Viticul¬ 
ture and Wine-making instituted at Budapest in 1892. To this are only 
admitted pupils who have passed through the Superior Agricultural Insti¬ 
tutes. 

We must also mention the Central Ampelogical Institute founded in 
Budapest in 1900. Its work is divided into 4 sections : a) plant biology 
and pathology; b) chemistry; c) zymotechnology; d) practical vine-grow¬ 
ing. The results of the experiments, researches, and scientific studies of 
the Institute are published in its Annals. In XQXT, the Institute examined 
3248 samples and wrote 4282 letters of information. 

Amongst the Hungarian wines, the most celebrated and the best is 
Tokay (Toka ji asszu) which has a world-wide reputation and well deserves 
the name of “ king of wines ”. Its natural sweetness is due to the fact 
that the grapes are allowed to dry on their stems. 

“ Szomordui de Tokay ” is also an excellent dessert wine; it is not very 
sweet, but is strong, full-bodied and aromatic. The new Hungarian wine 
law of 1908 has delimited the Tokay-growing district, which only consists 
of the vineyards of 31 communes. This law insures to purchasers that the 
wine they buy in the Tokay district is the product of the region which is 
legally delimited. 

Other vine-growing districts of Hungary also produce excellent dessert 
wines, and even in good seasons, natural sweet wines, but the quality of 
the last is much inferior to that of the Tokay wines. The Transylvanian 
wines made from Rhine Risling, Sauvignon and Semilion are especially 
remarkable; their quality rivals that of the celebrated Rhine vintages. 

Hungarian wines have long been known abroad. The adjoining table 
gives some figures relating to the foreign trade in Hungarian wines and 
shows the quantity and total value of the must and wines exported and im¬ 
ported in casks and bottles. 
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Tear 

Exports 

Imports 

Exports 

Imports 

Gallons 

Gallons 

£ 

£ 

1885 . . • . 

n 337 33 6 

1 975 l68 (mm) 

I 072 907 

600 656 

1888.... 

32 846 814 (max) 

3 521 408 

I 521 22b 

984 836 

1890 .... 

29 47 * 794 

5 065 192 

1 94b 500 

1 *55 425 

1892 .... 

15 898 102 

15 951 <>56 

1428 545 

I 070 625 

1895.... 

17 158 020 

10 957 072 

I 634 977 

848075 

1897 • • • • 

17 239 552 

28 969 4x8 (max) 

1 447 899 

1 282 896 max 

1899 .... 

13 4 I 5 732 (mm) 

27 107 960 

1 128 215 

1 220 773 

1900 .... 

16 258 176 

20 063 076 

1 377 969 

1 0x9 010 

1905 .... 

18 290 602 

8 078 554 

1 227 798 

392 677 

1908 .... 

21 989 792 

7 659 212 

I 199 job 

381160 

1911 .... 

31467 634 

4 814 686 

2 394 § 22 

399 590 

X912 .... 

32 817136 

7 446 736 

2 892 894 (max) 

632 197 


The gradual diminution of the exports since 1888, in which year they 
attained their maximum, is chiefly due to the ravages of phylloxera which 
much reduced the grape crop. Between 1900 and 1908, the exports again 
showed a tendency to increase; in 1912 they reached 32 817136 gals., worth 
about £2 892 894, which is greatly in excess of the value of the wine ex¬ 
ported in preceding years. As for the imports, they increased considerably 
from 1891, and attained their maximum in 1897; this must be attributed 
partly to the perceptible decrease in the rational production, and partly 
to the cJDE ct of the commercial tieaty concluded between Austria-Huugary 
and Italy. 

According to this treaty, which came into operation in X892, and was 
in force until 1904, the contracting Powers reciprocally reduced the duty on 
all wines entering the country in casks, viz: Italy reduced the tax from 
8.65d to 2 per gal. and Austria-Hungary in the case of some classes of 
Italian wines, from 18.17^ to 2 .gi per gal. Nevertheless, owing to the rapid 
increase of vineyard reconstitution, the importation of wnu continued de¬ 
creasing, and in 1912 was only 22 per cent, of the exportation. 

hately, the Government has also been engaged in providing the vine- 
growers with facilities for the sale of their wines and the increase of their 
prices. For this purpose, it has decided to establish in the chief vine-grow¬ 
ing districts of the country to large national cellars where the producers can 
deposit, handle and sell their wines. Most of these cellars will be open 
from 1913. 
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The production of dessert grapes has of late years received a great 
impetus. The following table gives some figures respecting the foreign 
trade in this fruit. 


Year 

Exporta 

Imports 

Exports 

Imports 

cwt. 

cwt. 

£ 

£ 

1886 . 

93 922 

2073 

64 106 

*747 

1890. 

104 526 

3580 

106 454 

+285 

1895 . 

51 478 

13 267 

65 270 

*3546 

1900. 

87 036 

4X5II 

73 590 

3*032 

1905 . 

218486 

25 782 

144 186 

17 5H 

1908. 

290 706 

15 993 

183 830 

6947 

X910. 

155 622 

8659 

KTj 

7197 

19H . 

221 386 

8 418 

HEEjB 

7363 


The manufacture of sparkling wines and of brandy (cognac) is also 
considerable. In 1911, 265 166 gals, of Hungarian brandy, worth £104752, 
and 96 580 gals, of sparkling wines, valued at £25 984 were, exported. On 
the other hand, in 1911, 42 440 gals, of brandy, worth £29 454, and 103 026 
gals, of sparkling wines, worth £59 211, were imported into the country. 

Hungary, which is jealous of Lhe good reputation of its wines, takes 
severer measures for the repression of fraud than most other wine-pro¬ 
ducing countries. The first Hungarian law concerning wine adulteration 
was promulgated in 1893, abrogated in 1908 and replaced by a new law 
(law XlyVH of 1908 which came into force on January 1,1909). The 
most important provisions of the latter are concerned with the prohi¬ 
bition and restriction of the addition of alcohol and of sugai. The 
salutary effect of this legislation has already begun to make itself felt. Sta¬ 
tistics also prove, as we have shown, that there has been a considerable 
increase in the export of Hungarian wines and of their price during the 
four years that have elapsed since the new law came into foice, which is a 
proof of the increased confidence felt abroad in the wines of Hungary. 
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The Present State of the Question of Inbreeding in Germany 

by 

Dr. H. Kraemer, 

Professor at the Agricultural College of Hohenheim. 

The term “inbreeding” (Inzucht) was formerly frequently used to 
mean breeding of pure races (Reinzucht or Rassenzucht), whilst today it is 
limited to the persistent pairing of nearly related individuals. And while a 
further extended inbreeding ends in becoming a simple breeding of a pure 
race, still it is always desirable for the greater clearness of the whole 
question that under the term “ inbreeding ” the blood relationship be clearly 
understood. For consanguineous breeding in the narrowest sense the 
German breeders continue to use term “incest” (Inzest). 

According to passages of Aristotle and Ovid it appears that the ancients 
did not scruple to practise the closest consanguineous unions. From 
the middle ages but few documents have come down to us containing the 
views of breeders on the subject; and while some writers recommend in- 
breeding others pronounce against it. In horse breeding it may often 
have been employed according to a well-thought-out plan, but in general 
the conditions of the middle ages were not adapted to the application of 
carefully studied principles. The frequent cases of inbreeding occurred with¬ 
out any system being followed, out of sheer ignorance of its dangers, 
or of indifference and also from the impossibility of changing certain 
conditions. 

In England, as is well known, systematic inbreeding was largely used 
with the object of forming improved breeds endowed with certain qualities; 
but it would be an error to believe that in England the system had no 
opponents or that it was always attended with success. Notwithstanding 
the greater experience oi English breeders and the extension of pastures 
favoured by the climate, there has been no lack of warnings raised in England 
against the evil consequences of inbreeding. And while, for instance, 
Ctjixby was convinced of the innocuity of properly conducted inbreeding, 
John Sinclair, Frinsep, Sebright and others insisted that continued 
inbreeding would be followed by debility, disease and sterility. 

In Fiance, also, the chief breeders have expressed their opinion oil the 
question. Sanson recognises in inbreeding a powerful means of improvement, 
COKNEVXN communicates a whole series of facts of his own experience and 
in the main is not inclined to take the dangers of inbreeding too seriously. 
On the other hand Baron believes that a too long continued use of close 
breeding leads to sterility. On the whole the opinions of the leading men 
in France seem to differ quite as much as they do in Germany. At present, 
however, there is no doubt that in the matter of thorough research for the 



the present state op the question op inbreeding 1151 


elucidation of the question the greatest progress has been achieved in 
Germany. 

It is beyond discussion that in the old times of German stock breed¬ 
ing inbreeding was rot at all discountenanced. The former tendency 
laid great stress on complete purity of breed and looked askance at cross¬ 
ing. In such a state of affairs frequent inbreeding was the result and it 
was approved of even among the nearest relatiors (In zest), provided it was 
practised among peifectly sound animals. Owing to the partially very 
good results obtained by crossing with English blood, the theories of pure 
breeding and of constancy were shaken, and inbreeding which was one of the 
main points of the programme fell into undeserved discredit. Stress was 
laid upon the unsuccessful results which inevitably follow on haphazard 
inbreeding, and which in Germany were all the more to be expected as al¬ 
most everywhere stall keeping prevails and the interests of agriculture are 
predominant. F nally the great value of a national buld'ng up of blood 
by ; n breed’ng was no longer recognized, and even nowit appears that in 
buying breeding stock more stress is laid upon the absence of consangui- 
neity than upon any other point. There came a time in which the 
individuality was considered more than anything else, and the science 
of form underwent a far-reachiig development. The performance tests 
followed, and new-a-days there is a partial return to the ideas of the old 
views on the constancy of characters which laid so much value on the an¬ 
cestry. Only that the latter is now, more than in previous decades, con¬ 
nected with inbreedirg and the care bestowed upon certain lines of blood. 

This development need not convey the impression of groping? in the 
dark. The development of individual examination was certainly not 
useless, and the sharp insight c f the breeder can never be replaced by pair¬ 
ing according to tables of pedigrees. Anyhow it is too radical to maintain 
that it is impossible to draw any conclusion as to performance and breeding 
value from the outer appeararce of the animals. The pedigrees point out _ 
the way to a systematic building upof the breed, but for judging the value 
of an animal the decision will always be given by the outer conformation 
and by the performance. 

It may be that the great importance attributed by breeders to ancestry 
and pedigree may be due to studies on human conditions. Genealogy, 
which has become a special science, seeks and examines the descent and 
family relations of men, makii g use of chronicles, ecclesiastical records, 
lists of corporations and the like. Many historical events become psycho¬ 
logically intelligible only when the families (together with their charac¬ 
teristics) of the primcipal actors are known. 

Genealogical science has also investigated inbreeding, and very 
important knowledge has thus been gained, hr the first place researches 
on individual families have shown how tenaciously certain traits are 
inherited, and how important it would beincontractingmaniagetopossess 
ample knowledge of the respective families. The works of Reibmayer, 
Sommer, Ziernier and others are of the greatest interest in this connection. 
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Count von Lehndoree will always have the merit of having been the 
first iu his Handbuch jUr Pjerdczuchtir (Handbook for Hbrsebreeders) 
to illustrate by means of painstaldi g work and the 1 ecessary proofs, the 
beam g of ii breeding and breeding by families in the raising of horses. 
He thus showed the way to be followed in applyii g to other kiuds of ai imals 
a great part of what he had discovered in the breeding of Thoroughbred 
horses. The severe strain upon the constitution which is afforded by racing 
is already a selection of all those animals which are best adapted to stand 
the injurious effects of inbreedirg. Similarly, in bieedir g half-bloods, the 
conditioi s lor obtaining health at d a good constitution are in general more 
favourable in horses than in other animals. 

Nevertheless Herr v, Oettingen, who has studied further the question 
of inbreeding in the light of his ample experience, and also from a theor¬ 
etical poii t of view, insists that clo^e irbieedii g frequently maintains its 
evil coi sequel ces. In his book Zacht des cdten Pferdes (Breeding of Thorough¬ 
bred Horses) he says “ m fortunately mary ii successes are recorded in the 
Trakebi er Studbook when it breeding closer than that of one “ free gene¬ 
ration ” (i) was used. A weak, delicate constitution, light boi es, and ste¬ 
rility have also been amor g the Trakehner half-bloods the consequences 
of inbreeding pushed too far. With a natural breed endowed with 
more robust constitution, such as the Steppe breeds, close in breeding 
with one or no free generation, may be practised without any bad consequen¬ 
ces for a greater length of time than with the improved breeds. Indeed 
even within the improved breeds the more robust, e. g. the Thoroughbreds, 
as said above, seem to stand close inbreeding better than most half-bloods, 
especially those too delicately 1 urtured. The old experience that continued 
inbreedii g may lead at last to serious drawbacks must not be considered 
too lightly by modem German breeders. 

Dr. de Chapeaurouge, of Blankenese near Hamburg, is a medical man 
> who has devoted himself to the study of inbreeding and has recently taken 
a foremost position in the investigations on the pedigrees of domestic 
animals. His book on inbreeding (Rademacher, Hamburg) treats the 
subject exhaustively, and the whole present movement is intimately 
connected with his name. 

Gustav Rav in his book Die Not der Deutwlm PferdezttcJd (The Require¬ 
ments of German Horse-breedirg) has demonstrated how valuable inbreeding 
has been in the development of all our half-blood breeds. Bor several 
years past the " Deutsche Gesellschaft liir Zuchttmgskuiide ” (German osso- 


(i) Instead of the English word “ remove ”, Count Eehndoiff uses the Guman words 
“ freie Generation ” the sense of which differs somewhat from the former. 

In order to count the removes between a given animal and one of its ancestors repre¬ 
sented both on the paternal as well as on the maternal side, each generation on either 
side is counted separately, including the parents of the animal in question. 

On the other hand in counting the “ free generations ” the sire and dam are omitted 
and the other generations are counted together both on the sire’s, side and on the dam's. 

(Ed.) 
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ciation for the science of breeding) has exerted itself, together with Dr. De 
Chapeaurouge, in the investigation of the nature and effects of inbreeding 
and in the efforts to render the importance of systematic progress in this 
direction clearer to the breeders. The collection of pedigrees that Dr. De 
Chapeaurouge already possessed has rendered possible the institution of 
a special archive for the investigation of ancestors and of inbreeding. 
Courses of instruction have been started and the Society has besides under¬ 
taken to supply pedigrees for the animals of certain breeds* In a special 
pamphlet the Society has proposed a uniform form and mode of entry 
for pedigrees so as to render them easier to read (1). These proposals 
deserve to be taken into consideration and they will doubtless lead to a more 
general recognition of the importance of breeding by families and by cer¬ 
tain lines of blood. 

How does the question stand at present in Germany ? In horse-breed- 
ding, as has been said above, Count Ebhndorff and v. Oettingen are at the 
head of the movement and their decisive investigations have demonstrated 
that the prospects of success with inbreeding are most propitious with 
about 4 free generations. When in the improved conditions of a district 
provided with pure-bred animals, the best are always used for breeding 
purposes, the result is that the most valuable races become better known 
and esteemed, and inbreeding gets introduced by itself. As on the other hand 
too close inbreeding is feared, very likely the aproximately right propor¬ 
tion will be found by practice. This has proved true in the systematic 
investigation of descent in the most varied fields of breeding and holds 
good not only for Thoroughbred horses, bot also for Rhenish draught 
horses, as has been fully demonstrated by Dr. FrizEn’S recent work os their 
most important lines. 

In the breeding of cattle under present conditions, especially in peasant 
farms a great deal of inbreeding is practised and the mischief is often unmis- 
takeable. On the other hand, here also often a systematic and well calcu¬ 
lated inbreeding is carried out, and it appears to be an excellent means of 
improvement. Unfortunately in the German Empire the investigation on 
inbreeding in cattle cannot be everywhere sufficiently pursued because 
the keeping of herdbooks is comparatively too recent. But in the dis¬ 
tricts where Shorthorns are kept and in East Friesland better conditions 
obtain, and for the East Prussian breeding Peters has produced a fine 
work on the use of inbreeding and the breeding of certain, lines of blood* 
It appears that here also, as in East Friesland and in Schleswig-Holstein, 
the blood of certain remarkable ancestors has a special significance and that 
the success in breeding depends to a great extent upon the continued con¬ 
nection with these lines. 

In the breeding of pigs, inbreeding was formerly almost generally 
avoided and, considering the prevailing custom of keeping them in sties, it 
was quite right to do so. Recently, however, it is sufficiently well known 
to what extent breeders practice inbreeding and the systematic breeding 


(1) See No. 546, B. May 1913. 


(Ed.). 
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by lines. Thus, for instance, Hoesch has pointed out that in breeding the 
improved Neukirchen pigs, the inbreeding of specially strong animals gives 
an offspring possessing unfailing good growth, high powers of utilizing 
food and fine shape. 

As for sheep breeding there is no doubt that in England as well as in 
Germany, much use has been made of inbreeding. Recently Dr. Schmbhx,, 
in part 15 of the publication of the " Deutsche Gesellschaft fur Ziichtungs- 
kunde ” (German Society for the science of breeding), contributes an inves¬ 
tigation on the conditions of breeding in the Zemlin Rambouillet flock, 
and here also it appears that most of the animals are the result of a deci¬ 
dedly close breeding. If frequently the objection is raised that excellent 
sheep flocks have been ruined by inbreeding, the accompanying circum¬ 
stances should be looked into. In a preceding paper I have shown that at 
the time when all efforts were directed to the production of very fine 
wool, they led to a general refinement of the whole body of the sheep. It 
is evident that the bodies thus rendered delicate were not the most 
suitable for inbreeding, though on inbreeding in itself this cannot be con¬ 
sidered as an equitable verdict. (1). 

Especially remarkable are the observations that refer to systematic 
inbreeding for the production of exceptionally fine sires or good dams. 
Bruce Lowe, in his work on the breeding of racehorses, upholds the prin¬ 
ciple that excellent stallions can best be obtained when the sire is paired 
with a mare who possesses in her line some famous individual which 
is found also among the maternal ancestors of the same sire. 

An instance of such a pedigree is furnished by the genealogy of " Ara- 
ber ”, a Thoroughbred of the Wiirttemberg Oriental stud at Scharnhausen 
(after Adlung). 




Doge 






Salamander 

Sarah 

Atnuraih 

u 

A tabet 




Padischah 



Amadine 




Amurath 

m 



Amourette 



(1) Die Kontrovcrse fiber Rassen-Konstanz und Indiviclualpotenz, Rduzuehi tuid 
Kreuzung. Berne, K J. Wyss, 1905. 
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Hoesch has made some observations in his herd of native improved 
pigs at Neukirchen which tally perfectly with Bruce 1/3we’s opinion. Accord¬ 
ing to this method of pairing a whole series of very good boars was ob¬ 
tained. The pedigree of one of them, “ Nero ”, is here given as an illu¬ 
stration. 

On the other hand excellent dams were obtained by a composition 
of the strain in which the remarkable ancestor, as basis of the inbreeding, 
is found not only on the mother’s side but also in the paternai series 
of ancestors of the sire. An instance is afforded by the pedigree of " Ruhe 


Nero 
D. I,. G. 
III. Prize 


2059 

S83 N. 

D. I,. G. Ia,Ia, 

Ia Prize 

III. Prize 

Herronm 

Naturkraft 

■ 

883 N. 

Kraft 



Richard. D. I*. G. Ia, III, I Prize 



3283 

D. X,. G. 

I Prize 

1850 

Ricbe 

Rudhard 

01 5 

Rubin 

D. I* O. 

II Prize 


Richard HI Ia, III, I Prize. 


RichatdW S Ia, III, I Prize. 



Ta, TIT, I Prize, 


We may safely say that in Gennanyinallthe important branches of 
stock breeding the question of inbreeding is being most actively studied. Xu- 
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stead of entertaining opinions, views and prejudices, the tendency is to 
form a solid foundation of facts. These efforts have a far-reaching im¬ 
portance and in all cases when the herd books have allowed it they have 
obtained valuable results. It has been found everywhere that really 
important breeding animals always belong to iamilies in which the excel¬ 
lence of their blood is especially due to a few’ preeminent ancestors, and 
when this is recognized the real value of inbreeding and of lines of blood is put 
in its true light. Consequently no expert would think of recommending a 
careless use of inbreeding, and the great number of insuccesses of the 
method, even in the hands of good breeders, is not denied by any one. 

On the whole the present tendency is towards emphasizing selection, 
a more rigorous picking out of favourable hereditary variations. Those 
also who believe in the heredity of the good qualities and improvements 
that animals acquire through being well cared for must admit that in the 
great number of animals there are only a few that transmit with certainty 
to their offspring their special traits of form and of performance. It may 
be that these qualities derive from favourable modifications of the germ 
plasm of the parents. The connoisseur’s judgment for the beauty of the ani¬ 
mal, and the tests for its performance must be increasingly applied in con¬ 
nection with breeding according to pedigree, in order to spread throughout 
the breeding districts the high quality of the blood of certain animals by 
the greatest possible utilisation of inbreeding. How it happens that of these 
animals possessing remarkable qualities only a few aie capable of producing 
important results in consanguineous breeding ard in breeding by families, 
while others completely fail to do so, is a question that at present is 
shrouded in obscurity. Some light could perhaps be soonest thrown on the 
question by researches in sheep breeding, for the flock books give an idea of 
the conformation and of the build of the animal in relation to its resistance. 
Here I agree fully with C. Lehman, who, in No. 16 of the Deutsche Landwirt- 
schatliche Tierzucht of this year, regrets that Dr. SCHMEHLhad not extended 
his investigations in this direction also. It might perhaps have been shown 
how often the insuccess of certain animals is due to a weak constitution 
and how far it may be due to other causes. Such causes might appear to 
be that the blood of the unsuccessful animal on which the inbreeding was 
based (basis of inbreeding) was not yet sufficiently fixed, or the case might 
be led back to the above-mentioned question, namely whether the merits 
of the basis of inbreeding derive from favourable variations of the genu 
plasm (are blastogens) or from better conditions of environment (acquired 
qualities). In the latter case heredity could tell less. 

Be it as it may, practical breeding can hope for great results from the 
present aims ard methods. 

Prom a biological point of view however, it would be of the greatest 
importance if the question of inbreeding among the various animals were 
studied in connection with the theory of chromosomes. Probably very 
useful results would be obtained. 
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Utilization of Skimmed Milk as Food for Calves. 
Summary of Experiments carried out on 60 Calves. 

by 

Prof. Antonio Pijrocchi, 

Director of the Zootechnic Institute of the Royal Agricultural College in Milan . 


One of the first subjects to which I devoted my attention on assuming 
the directorship of the Zootechnic Institute of the Royal Agricultural 
College in Milan was to make investigations with the object of solving 
the following problem: which is the best way, for Lombardy, of utilizing 
skimmed milk in the feeding of calves. la this connection between 1905 
and 19111 carried out seven series of experiments on 116 calves divided into 
several groups, to each of which I gave skimmed milk mixed respectively 
according to a special plan, with rice-flour, maize meal, potato starch, 
oleo-margarine, whole milk, oleo-margarine and potato-starch, chestnut 
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flotlr, potato-starch treated with diastasoline (i) and lastly with oleo-mar- 
garine and potato-starch treated with diastasoline or with levuline (2). 

As may be seeu from the reports published iu Vols. VI, VII, VIII, 
IX and X of the Animario della Istituzione Agraria Dr. Andrea Ponti, at¬ 
tached to the l Royal Agricultural College in Milan, the best physio¬ 
logical and economic results were obtained from calves fed with slrimmed 
milk, oleo-margarine and starch treated with diastasoline or levuline. These 
calves were 60 in number, belonging to five series of experiments, four of 
which were carried out by the Zootechnic Institute and one in the stables 
of D. E. Sigurta at Gomabbio (Como), always following nearly the same 
general rules. Here I shall, in the first place, describe these rules and the 
conditions under which the various experiments were conducted, and then 
I shall summarize the physiological and economic results obtained. 

The 60 calves before being subjected to the experiments were carefully 
examined, especially as to their health and hardiness ; nevertheless some of 
them became sickly a few days after being placed in the stables, but they 
soon recovered and did not in any way disturb the course of the expe¬ 
riments. 

Every calf was kept after its birth or purchase on the three following 
successive diets : 1. whole milk; 2. transition diet during which the whole 
milk was gradually replaced at the rate of 1 litre (nearly x quart) a day by 
skimmed milk mixed with oleo-margarine and starch treated with diasta¬ 
soline or levuline ; 3. economical diet, that is skimmed milk, oleo-margarine 
and starch treated as above. Besides, 11 calves were given small quantities 
of linseed cake during the last 10 or 15 days of the experiment in order to 
see if it were possible to force the animals to finished fattening in less 
time. The duration of the first diet, depending chiefly upon the degree 
of hardiness of the calves and their weight, ranged between I and 33 days 
and in the greatest number of cases, between 15 and 26 days. The second 
or transition period — at the beginmning of which the weight of the calves 
ranged from no to 191 lbs., and in most of them between 121 and 136 lbs. — 
varied from 6 to 8 days. The third period, that of the economical feeding, 
lasted from 14to 70 days, most frequently being from 1 % to 2 months. 
The total duration of the individual experiments in the greatest number 
of cases was 2 months to 2 % months : on .y in 4 cases they lasted re¬ 
spectively 90, 102, X03 and 106 days. 

The food given was analyzed in the Laboratory of Agricultural Chem¬ 
istry of the Royal Agricultural College of Milan. 

The doses of oleo-margarine and of starch added to every gallon of 
skimmed milk in order to bring it up again nearly to what it was before 

(1) Diastasoline is a saccharifying substance that the Deutsche Diamalt-Gesellpchaft 
of Munich extracts from malt. 

(2) I^evuUne is a product of the a Distillerie Italiane » Company, at Padua; it has a 
fairly high power of transforming starch into dextrine; its saccharifying power is rather 
low. It is used by bajcers to hasten and complete the action of yeast and to obtain a 
better quality of bread. 
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being separated were determined by considering the results of chemical 
analysis and those obtained from calves submitted to preliminary tests. The 
doses were thus fixed: 4 oz. of starch and 3.2 oz. of oleo-margarine for 36 
calves; 4 oz. of each for 20 calves; and respectively 4.8 oz. and 3.2 oz. for 
4 calves. The quantity of linseed cake added to the other food for n 
calves was 1.76 oz. for a couple of days; this was successively raised 
by 1.76 oz. at a time Up to 5.3, 7 and 10.6 oz. according as the linseed was 
relished. 

The determination of the quantity of the rations was made taking 
into account the appetite and the daily gain in weight obtained by weighing 



Fig. 1. — Bazzi’s Emulsifier. 


the calves before the morning feed. The increase iu weight is the safest 
test, both for the sufficiency of the ration and for detecting if there is any¬ 
thing wrong with the health of the animals. 

The quantity of whole milk, or of skimmed milk mixed with other foods, 
given daily when the animals were in good health, beginning from a week 
or two afterbirth or purchase ranged between, — and of the weight of 
the animal. 

In the preparation of the rations the following system was fol¬ 
lowed : the starch was mixed with an equal weight of cold ski mme d 
milk, then boiling or nearly boiling skimmed milk was gradually added and 
continually stirred, the quantity being seven times the weight of the starch. 
The jelly-like liquid was allowed to cool to 122 to 140° F. and then diastasoline 
previously dissolved in some tepid water was added to it at the rate of 10 per 
cent, of the weight of the starch, or levuline (at the rate of 30 per cent, of 
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the starch) dissolved in an eqttal quantity of skimmed milk at the temper¬ 
ature of 122 to 1400 F.; lastly when the mixture had become liquid it 
was added to the rest of the skimmed milk in which the dose of oleo-marga- 
rine had been emulsified by means of Bazzis' emulsifier (Fig. 1). 

The rations were given in Za ppa-Tirocchi's sucking-pail (Figs. 2 and 3) at 
a temperature of 93 to 95 0 F. During the first days of the first period 
of the experiments, i . e. during the whole-milk feeding period, the rations 
were given three times a day, excepting in some cases in which the whole 
milk was given four and six times and even more on account of intestinal 
troubles. In the second and third periods, with but few exceptions, the 
feeds were given only twice a day. 

The stables in which the 49 calves were kept, though not perfect from a 
hygienic point of view, were fairly good. They have a good aspect and are 
sufficiently large to counteract the ill-regulated ventilation ; the temperature 
during the experiment ranged from 53.6° F to 64° F; the light was convenient¬ 
ly moderated so as to kep the calves in semi-darkness; the pavement, which 
is slightly inclined, is of cement, and the walls of the stable are lined with 
cement up to a height of 52 inches from the ground; the stalls are separated 
from each other; some are 66 by 52inches, others 76 by 52 inches. Very 
different are the shelters in which the remaining 11 calves were kept. Nine 
of them were placed in an old shed, exposed to the south, measuring 1942 
cub. feet, and imperfectly ventilated ; it was very warm and on some days 
the temperature reached as high as 86° F. in the aftemnoon. lastly the 
remaining two calves were put together with cows and other animals in a 
large stable in which — owing to the Unfavourable aspect of the building, to 
defective ventilation and to changeable weather—the thermometer had 
a wide range, from 63° up to 93 0 F. 

In order to prevent the calves taking exercise, they were tied up 
short to the stalls ; and to prevent them eating the straw of their litters 
they were kept always muzzled except at feeding time, after which their 
muzzles and lips were cleaned with a cloth. 

Especial care was bestowed upon the cleanness of their coats ; every 
morning before feeding they were groomed down and those parts that were 
soiled by excrements were washed and dried. 

The physiological results of every series of experiments were deducted 
from observations carefully made with the object of determining: the in- 
influence of the various feeds upon the health of the calves; the increase 
of weight, total and daily, of each calf during the three diets and during the 
whole experiment; the quantity of food consumed by every calf in the 
above periods, and per pound of gain in live weight; the character of the 
flesh and the net yield in butcher's meat. 

As for the economic results the following were calculated : the cost 
of one pound of gain in live weight, for each of the three diets and 
for the whole duration of the experiment, in comparison with the cost of the 
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Fig 2 — The Zappa-Pirocchi mucking pall* tully equipped 
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same gain in calves fed only with whole milk; the price which a gallon 
of skimmed milk fetches when utilized by the calves (i). 

Health conditions of the calves . —-During the whole-milk diet one calf 
suffered from a rather serious scour, which ceased after a few days by treat¬ 
ment with small rations of milk mixed with lime-water and laudamun ; 
another calf fell ill of pleuro-pneunomia and soon recovered, but traces of 
the disease were found when the animal was slaughtered. During the tran¬ 
sition period only one calf—among those which were fed on skimmed milk 
mixed with oleo-margarine and starch treated with levuline — had some 
gastio-enteric trouble accompanied by scouiring and loss of weight: conse¬ 
quently the calf was fed again upon whole milk in small and frequent doses 
(three or four a day), but after about a week was again submitted 
to the transition diet and afterwards to the economical ration without any 
inconvenience. During the third diet, health conditions were good, exceptfor 
three calves — among those that were fed skimmed milk with oleo-marga¬ 
rine and starch treated with diastasoline —• one of which was seized with 
pleuro preumonia after one month from the beginning of the economical diet 
and had to be sold immediately; the other two suffered slight and brief intes¬ 
tinal troubles with excretion of soft and add - smelling faeces in one case, 
and whitish hard and foetid faeces in the other. It is also to be mentioned 
that io calves — 8 of which were subjected to the skimmed milk, margarine 
and starch treated with diastasoline diet, and 2 to the skimmed milk, mar¬ 
garine and starch treated with levuline diet — showed themselves poor feed¬ 
ers, leaving portions of the morning or of the evening feed ; it was ascer¬ 
tained that in 5 of these calves the fact of their leaving part of their ration 
—even of whole milk — was not due to any health trouble or to the quality 
of the food, but only to habitual lack of appetite ; whilst for the other 5, 
the refusal to finish their food was due to the linseed cake which gave an 
Unpleasant odour to the rest of the food and for this reason its use was dis¬ 
continued. 

Increase of weight — The following figures show the average daily 
gain in weight. 


In the first period, whole milk.1.54 lb. 

» second period, transition feed.2,17 » 

» third period, skimmed milk mixed with oleo¬ 
margarine and starch treated with diastasoline 

or levuline.2.00 » 

* whole experiment.1.91 » 


The small gain obtained in the first period, during which the calves were 
fed whole milk, is due to the fact that many cattle men have the deplor- 


(1) For the method adopted in these calculations sec my reports on skimmed milk 
in the feeding of calves, in Vols. VI, VII, VIII, IX and X of the Annuario deUa Istiiu - 
doni apiana Dr • Andrea Pontt, published by the Royal Agricultural College in 
Milan. 
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able habit of giving the calves as much milk as they can swallow on the mor¬ 
ning of the sale, in ordei to make them weigh more ; the result is that to avoid 
serious gastro-enteric troubles they must be kept on short rations for a few 
days, giving them only small quantities of milk. This causes a slackening 
in the live weight gain and sometimes even a loss during the five or six 
days following the sale; this diminution is only partly compensated by the 
successive normal increase. This is the chief reason for which the average 
increase observed during the first period cannot be compared with the gains 
made during the other periods so as to form an idea of the respective ad¬ 
vantage of the whole milk and of the skimmed milk, oleo-margarine and starch 
feeds. In order to determine this, another comparison can however, 
be made. In carrying ont the first series of experiments 4 calves were 
fattened on whole milk, — keeping them in the same conditions of stabling, 
grooming, etc. as 49 calves out of the 60 experimented upon —in order to de¬ 
monstrate that there was only a slight, if any, economic advantage of this 
method of feeding. On comparing the average gain obtained in the time 
between the birth or purchase and the sale of the 4 calves (1.87 lb.) with those 
obtained in the 2nd and 3rd periods and during the whole experiment 
(2.17, 2.00, 1.91 lb.), it will be seen that the gains in weight of the calves 
fed according to the method set foith in this report were considerably su¬ 
perior to those made by the calves fed on whole milk. To this assertion 
however no excessive weight must be given, because there are some calves 
that present still higher gains from whole milk feeds, but such is not the 
general rule, while many are the calves that on whole milk diet make 
about the same gains as those fed prevailingly on skimmed milk with 
the addition of oleo-margarine and starch treated with diastasoline or 
levuline. 

Food consumed. — The average quantities of whole or skimmed milk con¬ 
sumed by the calves for every pound of live weight gained are shown in 
the following table. 


In the xst period: 

whole milk, . . . . . 

.... 8.010 

lbs. 

» 2nd » | 

whole milk. 

.... 3.870 

» 

bkimmed milk . • . . 

.... 3.030 


» 3rd » 

» » . • , • 

.... xo.341 

» 

During the whole ( 

whole milk. 

.... 2.029 

> 

experiment: ( 

skimmed milk . . . 


» 


If these figures be compared with those giving the quantity of whole 
milk that is considered necessary to obtain ilb. of gain during the first two 
months of the calf's life (from 10 to 12 lbs.) the following interesting fact is 
observed: that the average quantities of whole and skimmed milk consumed 
by the calves during the 2nd period and during the whole experiment and 
that of skimmed milk consumed during the 3rd period have been nearly 
equal, and even inferior, to the quantity of whole milk required for the same 
increase of 1 pound. 
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Character of the meat . ■—With the exception of one cow-calf of the Sim- 
menthal breed — which, for its handsome appearance, was bought, at the 
age of 103 days, when it weighed 297lbs*, forbreedingpurposes by theagents 
of the Hon. Senator Marquis Ettore Ponti's estate — all the calves were 
sold to the butcher and of each of them the quality of the meat was 
observed. 

According to the above observations the 59 calves can be divided into 
two groups. To the first belong 43 whose quarters in general had a 
good appearance, with white firm close-grained flesh; the second is com¬ 
posed of the remaining 16 calves, whose flesh was reddish and more or less 
soft. As for the fat it was white, of proper firmness and abundant under 
the skin and about the kidneys, in 37 calves : in the remaining 22 it was 
dirty white and not so plentiful, especially about the region of the kidneys 
which was only partly covered by fat. 

The judgment pronounced on the meat, which was cooked in various 
ways, was, with the exception of a few carcases, that it was good and 
sometimes excellent. 

It is to be mentioned that as for the quality of the meat several calves 
fed on skimmed milk with adjuncts were in nowise inferior to those fed 
on whole milk; this also was the opinion of the butcher, who declared him¬ 
self pleased with his purchases. 

Carcase weight. — The net carcase weight at the slaughter house — 
calculated according to the custom of the trade at Milan, by weighing 
the animals diminished only by the weight of the blood, stomachs and in¬ 
testines — averaged 76.03 per cent, it ranged from 67.29 to 84.64 percent, 
of the live weight. 

Cost of the gain of 1 pound live weight ;—The following are the costs per 
pound of gain in live weight: 


In the 1st period: whole milk .. 66 a 

» 2nd » transition . 4039 

» 3rd » skimmed milk with adjuncts . . . . 3.89 » 

During the whole test ... . 4.19 » 


A simple inspection of these figures shows the considerable difference 
between the cost of x pound of gain in calves fed on whole milk and that 
of those fed on skimmed milk with adjuncts. But here also it must be 
repeated that the figures of the first period cannot be rigoxously compared 
with those of the other periods also for the reasons previously given. Any¬ 
how if it be admitted, as is generally believed, that during the first two 
months of the life of a calf an average of 10 lbs. of whole milk is required 
to form 1 lb. of gain, and if the milk be valued at the average price of 6.6ii 
per gallon, which was current during the time the experiments lasted, it 
results that by feeding whole milk from birth to the time of selling, the 
average cost of one pound of live weight would be about 6.56 A. that is 
somewhat higher than the average 4.19 d calculated for the 60 calves on 
the basis of prices which for the various foods given are anything but 
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low: oleo margarine, £2 125 6 d to £2 16$ 6 d per cwt.; starch, 14s 3 d to 
18 s6d i^er cwt.; diastasoline, £21656 d to £305 6 d per cwt.; levuline, 
£2 05 6 d to £2 8s bd per cwt. 

Prices realized for the skimmed milk through the calves . — This price 
averaged 4.97 d per gallon But it must be mentioned that in determin¬ 
ing it the cost of the other foods consumed by the greatest numbers of calves 
was calculated at rather high prices and that several of the best calves 
had to be sold at an unfavourable moment when the prices were low. In 
some cases, however, the prices realized for the skimmed milk were conside¬ 
rably above the average, reaching as much as 6.45 d , 6.76 d and 7.56 d per 
gallon. These prices are in part due to the fact that in general the calves 
were sold at rather high prices ; though it is also true that the purchase 
prices of the calves were higher than usual, as well as the prices of the 
foods used. 

On the basis of the above physiological and economic results it may 
concluded : 

1. — That skimmed milk mixed with oleo-margarine and starch treated 
with diastasoline or with levuline may be advantageously employed as food 
for calves destined for the butcher , according to the methods set forth in this re¬ 
port. 

2. — That for the so-called reintegration of every gallon of skimmed milk 
the following quantities may be recommended: 3.2 oz to 4 oz. of oleo-margarine 
and 40Z. of starch ; and 1.6oz of diastasoline or 4.802 of levuline for the 
treatment of 1 lb. of starch. 


Wheats from the British Milled Point of View 

by 

A. E Humphries, 

President 1906-07 National Association British anti lush Millets, 

Chairman of its Home Grown Wheat CommitU e 

Within the last 30 years, the British flour milling industry has been 
subjected to revolutionary development in two principal directions, one 
economic, the other technological. At the beginning of that period, 
there were 10 000 mills in the United Kingdom producing flour ; today, 
the number is less than 1000, although the quantity of wheat ground 
per annum is now 80 per cent, greater than it was 30 years ago. Fur¬ 
thermore, one third of the flour produced in the United Kingdom is 
made in about 30 large mills situated at seaports. 

The following facts are associated with these develop,meats. 
a) The acreage under wheat in the United Kingdom has been 
greatly diminished, so that although the yield per acre has been increased 
substantially, the quantity of home-grown wheat, which 30 years ago was 
36 per cent., is now only about 20 per cent, of our requirements. 



WHEATS FROM THE BRITISH MIEEERS* POINT OF VIEW II65 


6 ) The standards of excellence in flour have been raised, whereas 
the average quality of our home-grown wheat has been lowered. 

c) The milling system of gradual reduction by means of roller mills 
has entirely superseded the use of millstones. The mills now existing are 
well equipped. 

d) The development of new countries and the insufficiency of labour 
in most wheat-growing areas, have caused wheats to contain a substantial 
proportion of dirt, seeds and other extraneous matter, so that elaborate and 
costly installations of wheat cleaning machinery have been rendered ne¬ 
cessary in our mills. 

e) A system of *' conditioning ” has been elaborated whereby as a 
result of the skilful use of water, great improvements in the quality of 
flour, and great changes in the relative values of wheats have been made. 

/) Under pressure of extreme competition, millers have to work on 
exceedingly small margins of profit per unit, and cannot afford to make 
mistakes in milling or tolerate inegularities in the quality of their manu¬ 
factured goods. 

The very small modem mill cannot secure optimum technical results, 
so the developments in technology were predisposing causes of its com¬ 
mercial extinction or of its enlargement. A miller who first adopts sound 
novelties in milling practice, incurs substantial risks, but secures adequate 
returns, so in the early days of roller milling, many inland mills were in¬ 
creased in size and yielded adequate profits, but when their competitors 
adopted the same novelties, the economic unsoundness of their position 
became apparent. Unfortunately, the necessities of our railway companies 
have greatly accentuated the difficulties of our inland millers. Our 
railway service is in some respects a very good one, but its rates for freight 
are high, so that an inland mill which had to depend for its supply of raw 
material and the distribution of its products upon railway transport could 
not compete with a mill, which, taking advantage of our relatively great 
seaboard, could avoid the use of railways in obtaining the wheat it required, 
and in distributing the whole or a large proportion of its products The 
whole story concerning the decadence of our small country mills would 
be too long for this article, but this summary indicates the great determin¬ 
ing cause of the economic revolution in our industry, whereby many inland 
millers had to close their mills ard go out of business, or migrate to the 
ports, or restrict the size of their operations, so that they could obtain 
their raw material and distribute their products at a relatively low 
expense for transport charges. 

This excursus upon economics is justified, because it will serve to 
bring out the reason for an apparent contradiction in these two statements, 
one that the British miller is willing to buy practically any wheat offerred 
to him; the other that the National Association of British and Irish 
Millers has spent much time, through the instrumentality of its Home 
Grown Wheat Committee, in efforts to improve the quality, and more 
particularly the strength, of our home-grown wheats, whereby they shall 
be in the highest degree suitable for the commercial requirements of the 
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district in which they aie grown. If they be not improved, the millets of 
the district will still be compelled to buy suitable foreign wheats, and 
a large proportion of the native wheat produced in our wheat-growing 
districts will still be transported at great expense either as wheat or 
flour to other districts. The railways will sail gain by earning freight 
charges in both directions, but the grower, miller, and consumer will still 
have to bear the burden between them of the expenditure, which ought 
to be unnecessary. The Committee already knows that wheats of the high¬ 
est quality can be produced in an ordinary season in this country, and 
its efforts are directed principally to obtaining new varieties of prime quality 
and high yielding capacity. When within a few yeais that object has been 
achieved on a large scale, port millers will doubtless seek to buy more 
wheats than they do now, but the same economic causes which helped 
them so greatly in the past, will favour the inland miller then, and there 
is in all probability a prosperous future before these inland firms, which 
are able to obtain their raw material locally and sell their products in the 
same district. The position of a firm well equipped with brains, mone.,, 
and knowledge, operating on such lines, should be commercially impreg¬ 
nable. 

The greater part of the flour consumed in the United Kingdom is used 
for bread making, but some is used for the making of cakes, pastry and pud¬ 
dings, some for biscuits, some iD other industries. In some parts of En¬ 
gland bread is made at home by housewives or their household servants, 
but in the greater part of this country, bread is made by professional 
bakers, who handle large quantities of dough daily. Ordinarily bread is 
made by means of panary fermentation ; sometimes, for instance in some 
parts of Ireland, the aerating gas is produced by means of a chemical reac¬ 
tion between an acid and an alkaline body, such as sour milk or acid 
phosphates and carbonate of soda. For biscuit or pudding making the 
flour made from existing typical ordinary English wheat, harvested in 
good condition, is satisfactory, but the flour from such wheat is not 
sufficiently stable in the dough, or sufficiently "strong" to make satisfac¬ 
tory bread. Farmers and the great majority of inland millers would 
be better recompensed if we produced at home wheats from which good 
bread-making flours can be produced, even if we had to import a larger 
proportion of wheats from which good pudding and biscuit flours can 
be made. The point I specially wish to make at this juncture is, that 
wheats of widely differing characteristics are required by British and 
Irish millers. 

My next point is, that market value is not a true index of in¬ 
trinsic worth. No person, or Government Department, has set up in this 
country a standard whereby the intrinsic worth of a wheat or flour is 
to be judged, nor is any such action desirable, but certain character¬ 
istics in wheat are highly esteemed, and the trades concerned have come 
to regard the possession of certain qualities as a measure of intrinsic worth, 
principally because such wheats are generally in relatively small supply 
and usually realise maximum prices, A considerable amount of friction 
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must be used m milling, but the millstone applied an unnecessary amount 
of friction in an unnecessarily severe way. The public demands a white 
or bright coloured bread, and in these days of good wheat cleaning ap¬ 
pliances, the principal cause of dark biead is the pi r L coin low grade 
flours of an appreciable amount ot bran powder. A wheat which is hard 
and possesses friable skin is more likely to be comminuted than a mellow one; 
bran powder from a “ red ” or brown wheat will darken the bread much 
more than the same percentage of bran powder from a " white" or yellow 
wheat. So 40 years ago, m millstone days, a wheat which was mellow, 
white and strong was considered excellent. Hence the high repute m 
which Dantzic, among foreign wheats, and Chidham, among native varie¬ 
ties, were held in those days. But with the advent of roller milling and 
imported flours made from wheats grown on the viigin lands of the United 
States and Canada, the older standards as to excellence of quality were 
charged, and we gradually came to recognise as specimens of high intrinsic 
worth, the better grades of Canadian and United States spring wheats, 
hard friable “ red ** skinned varieties, containing, a high percentage of 
nitrogenous matter. Such wheats have for many years realised ordinarily 
the maximum prices of our markets, but not invariably. For we want 
other types of wheat as well, and supply and demand are far more in¬ 
fluential elements in price making than any current ideas as to intrinsic 
worth. 

The upshot of these considerations is, that British millers do not 
seek to impose any conditions as to the type or characteristics of the 
wheats offered them. All sorts and conditions of well-harvested wheat 
have a value on our markets, and can be sold therein. We do, however, 
attach great importance to various points of excellence, and believe that 
the plant breeder can in most, if not in all countries, provide varieties, 
in the highest degree suitable to the “ environments " existing there 
and to the commercial requiremehts of millers. British millers are to a 
greater extent than ever running their mills in a scientific way; some 
have scientists on their staff. The idea that wheat is sacrosanct is 
passing away; the newer conception is, that it is a fruit of the earth 
designed by Nature to be a seed and that in making it fit for use as human 
food the miller is right in obtaining not the only aid of the engineer, but 
of the chemist as well. With such aids he is the more disposed to make 
his own requirements subservient to the interests of growers. But he 
does ask that the arrangements made for marketing should in all countries 
be equitable. For instance if " grading " be established in any country, 
the methods adopted should be uniform throughout the area concerned, 
and provision should be made for rectifying any substantial errors which 
are made in practice. He also asks that the glaring malpractices existing 
in connection with Russian grain shipments should cease. Such abuses 
must in the long run be highly unprofitable to the perpetrators, for 
buyers can take effective means of resenting them. Nevertheless, as the 
recent history of the grain trade has shown, it would be better for all con¬ 
cerned that such evils should be rectified by the joint action of shippers, 
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merchants and receivers, with or without the co-operation of the Govern¬ 
ments concerned. 

The following points should be remembered by those wishing to sell 
wheats on our markets: 

1) Bulks should be uniform throughout, and the standard of quality, 
whatever it may be, should be maintained with a minimum deviation 
therefrom. 

2) Wheats which contain the smallest percentage of dirt, rubbish 
and other extraneous matter and which yield the highest percentage of good 
flour with the minimum of risk and trouble to the miller, are those which 
he prefers. Their virtues have a cash value. 

3) Nothing should be done to hide or disguise any imperfections or 
faults of quality. A miller is more likely to buy wheat of poor quality 
at a reasonable price than run unknown risks by continuing to buy, except 
at a very low price, wheat whose real qualities he is unable to recognize or 
appraise. 

4) Ordinarily the colour of the bran is relatively unimportant, but pre¬ 
ference should be given to white wheat, in this connection, it should 
be remembered that white wheats can possess great strength, and red 
wheats can be very weak, and that a dark skinned wheat can yield a very 
white high grade floiu. Quality of endosperm is one Mendelian unit, 
colour of skin is another. There is no inevitable correlation between them. 

5) If on all other points they are of equal merit, wheats yielding a white 
flour are superior to those yielding a yiellow or dark one. 

6) A clear distinction should be drawn between wheats which appear 
to be hard, merely because the percentage of moisture they contain is low, 
and those which are really hard by nature, even when their moisture is 
raised to that of dry English wheat, say to 16 per cent. 

7) Wheats, whether inherently hard or mellow, should always be of 
a “ free milling ” nature; in other words, it should be possible to obtain 
with the minimum of trouble and power the desired separation of husk 
from kernel. A mellow wheat which becomes “ woolly ” or a hard wheat 
which becomes " homy " when water is added before or during grinding, 
cannot be an ideal wheat. 

8) The berry should be of average size, reither too short nor too long, 
neither too big nor too small. 

9) Although bulks should contain no stones, dirt, seeds or other extra¬ 
neous matter, a low percentage of such impurities is not a great objection 
so long as their size and specific gravity differ substantially from those 
of wheat. Special care should be taken to exclude aromatic impurities, 
such as eucalyptus. 

10) If the wheat come from a country where it is likely to suffer from 
the depredations of weevils, it should be of a kind which they do not readily 
attack, or it should be stored under conditions in which the risk of such 
damage can be minimised, or it should be exported soon after harvest. 

n) If wheat come from a country where it is likely to suffer from au 
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escess of ruin or humidity sit harvest time, those varieties should not he 
grown which are likely to sprout easily. 

12) Durum wheats are not likely to realize maximum prices in our 
markets for flour purposes. The objections against them are much less 
now than they used to be, but in spite of all improvements hi our methods 
of milling vlicui, they are not so suitable for flour making as wheats of the 
" ordinary ” type. Some varieties of Durum are much siqxirior to others, 
and if for agricultural reasons it is desirable to grow this type of wheal, 
many varieties of it should be tested by growers, and those selected for 
extensive cultivation which suit the producer and are least objectionable 
to the miller. 

13) Wheats which require different methods of cleaning and condition¬ 
ing as part of the nulling process, should neither be grown together nor 
mixed together before that stage of preparation Iras been passed. If that 
recommendation be not observed, the miller cannot develop or utilize to the 
utmost advantage the potentialities of the wheats so mixed, and cannot 
be expected to pay maximum prices for them. Therefore, an inherently 
hard wheat should not be mixed for sale with a naturally mellow one, if 
the best commercial returns are to be obtained by the producer. For such 
reasons it is important to discover in very hot countries, to what extent 
irregularities in the texture of wheat arc duo to irregularities in water supply, 
and how by a proper regulation of water in irrigation, or by a proper pre¬ 
paration of soil the supply of moisture to the wheat plant can be made 
available at the riglrt times. Furthermore, as white bran is not infrequently 
worth more than reel, it is undesirable to grow together or mix before ship¬ 
ment white and red wheats. 

14) Nondescript wheats are not of high value. If a wheat be really 
strong and poor in other respects, or if it yield flour of particularly good 
colour or flavour and on other points be of poor quality, its one great merit 
recommends it to buyers, whereas wheats of no outstanding merit on any 
point are merely “ padding " and have no particular value. They cun be 
sold, but at a low price. 
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898 - Regulations governing the Preparation, Sale, Barter, Exchange, Shipment 
and Importation ol Viruses, Serums, foxins, and Analogous Produets inten¬ 
ded lor Use in the Treatment ol Domestic Animals. - United states Depart■ 
ment of Agriculture, Bureau of Animal Industry. B. A. I Order 196. 

Under authority of the Act of Congress approved March 4,1913, 
entitled: An Act making appropriations for the Department of Agriculture 
for the fiscal year ending June thirtieth, 1904 (37 stat., 832), the following 
regulations have been made; they are designated as B. A. I. Order 196, 
and have become effective on July 1, 1913. 

No person, firm or corporation shall prepare, sell, barter or exchange, 
ship or deliver in the district of Columbia or in any territory of the 
United States or in any place under the jurisdiction of the United States, 
any virus, serum, toxin or analogous product (antitoxins, vaccines, tuber¬ 
culins, mulleins, microorganisms, killed microorganisms and products 
of microorganisms) manufactured within the United States unless it shall 
have been prepared at an establishment holding an unsuspended and 
unrevoked licence issued by the Secretary of Agriculture, 

A licence will be issued only after an inspection of the establishment 
by a duly authorised officer or employee of the Bureau of Animal In¬ 
dustry, has shown that the condition and equipment of the establishment 
and the methods of preparation are in conformity with these regulations. 
Each licence shall terminate at the end of the calendar year during which 
it is issued, and it shall be reissued only after a new irspectiod. A licence 
will be suspended or revoked if it appears that the construction or the 
management of the establishment is defective, if the methods of prepa¬ 
ration are faulty; if the products are advertised or labelled so as to mislead 
or deceive the purchaser in any particular; if the licence is used to faci¬ 
litate the preparation, sale etc. of any worthless or harmful product; or if 
the licence violates or fails to comply with any provision of the of Act 
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of March 4, 1913 or of the regulations made thereunder. The preparation 
of any virus, serum, toxin or analogous product will uot be allowed if put 
into trade in such a way as to mislead or deceive any one as to their 
nature. Every separate container of the above substances shall bear the 
true name of the product and the licence number assigned by the depart¬ 
ment, as well as a serial number affixed by the licensee for the identifi¬ 
cation of the product, with the records of its preparation. Each container 
shall also bear the “ return date ”. 

The importation of the above products will be allowed only to those 
persons who have obtained a permit from the Bureau of Animal Industry. 
Each importer of virus, toxin or analogous product shall make application 
in writing to the Secretary of Agriculture for a permit, hitch application 
shall be accompanied by the affidavit of the actual manufacturer pro¬ 
duced before an American consular officer stating that the product 
mentioned is not worthless, contaminated, dangerous or haimful, and if 
it is derived from animals, that such animals have not been exposed to 
any infections or contagious disease, except as may be essential in the 
preparation of the product and as specified in the affidavit. 

Each application for a permit shall be accompanied by the written 
consent of the actual manufacturer that properly accredited officers and 
agents of the Department of Agriculture shall have the privilege of inspec¬ 
ting withont previous notification all parts of the establishment at 
which such products are prepared. 

Each permit shall terminate at the end of the calendar year during 
which it is issued. 

The persons duly authorized by the Department of Agriculture to 
inspect establishments in which viruses and such products are prepared, 
shall be permitted to inspect the entire picmises and all the equipment, 
such as chemicals, instruments, apparatus, etc. as well as the methods used 
in the preparation, handling and distribution of the said products. 

No machinery, molds, instruments, tables or other apparatus which 
come in contact with virulent or attenuated microorganisms or toxins 
shall be used in the preparation of other foirns of biological products. 

All equipment, containers, machinery used in the prcpuntlion of 
viruses etc. shall be thorouglily sterilized before use. 

Each licensed establishment skill keep permanent detailed Tccords of 
the methods of preparation, of the sources of bacterial cultures, of the 
virulence of such cultures, of the methods of testing purity tuul potency 
of each product, together with the methods of preservation, 

The stables used for experiment animals shill be in good sanitary 
conditions. Animals infected with, or exposed to disease shall be properly 
segregated, and all instruments, containers and other apparatus shall be 
thoroughly cleaned and sterilized before use. Establishments shall be so 
located as to avoid the spread of disease, and suitable arrangements skill 
be made for the disposal of all refuse. 

Viruses, toxins and analogous products shall be stored in cold cham¬ 
bers or refrigerators both by the manufactures and by the dealers. 
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The immunity unit for measuring the strength of tetanus antitoxin 
shall be 10 times the least quantity of an titctanic serum necessary to save 
the life of a 350 gram guinea pig for 96 hours agaixiot the official test 
(lose furnished by the Hygienic laboratory of the United States Public 
Health Service. 

The number of immunity units recommended for the prevention of 
tetanus in a horse shall be at least 500 units. 

899 - Decrees Establishing Experimental Stations tor the Investigation of Ma- 
aihot and H&ncornia speciosa in the States of Bahia, Piauhy and 
Minas Geraes, Brazil. — Dull l o OfficM, E'.lados Undos do Brazil, Yeat VI, No sit, 
pp. 3553 - 3565 . Rio dc Janeiro, March 9 1013 

By the decrees Nos. 10053, i °°54 an d 10055 of February 14, 1913, 
experimental stations are to be established in the states oi Bahia, Piauhy 
and Minas Geraes respectively for the culture of Manihot and Hmcornia 
speciosa. The purpose of the stations is the experimental investigation of 
all the factors related to the culture of the principal species of Manihot 
(Glaziovii, dichotoma, heptaphylla, Pmhyensis) and of the principal varieties 
of Hancornia speciosa, in order to determine which arc best adapted to cer¬ 
tain soils and to provide information and complete data to agriculturists 
and others interested in the subject as to the necessary methods and pro¬ 
cesses, to be adopted for the production of rubber in those regions on the 
most up-to-date and economical lines. Further, investigations will also 
be Undertaken with regard to food plants and stock breeding which might 
prove useful adjuncts to the plantations. 

900 - Grants for the Development of Agricultural Education in the Argentine. 

Boktin oficial dc la R&pbbhca Ar;tnf(na, Year, XXI, No. 5789, pp, 911-912. Buenos- 
Aires, April ax, 191a. 

The presidential decrees of March *8th, 29th, and jist, 1913, have 
authorized the following expenditure: 

For (lie founding and carrying on of the « Bacuda dc Agrieulturu <Ie £ 

25 Mayo« ....2 473 

For Uie founding and carrying 011 of the «Escttda do Mecanka agri* 

cola» at Bahia Blanca.....1595 

For the founiiing and car lying on of the « Bscnola de Agricolt um» 

of the Tigre ..4 96,4 

Fur building and working a model workshop at the Tucuman scliool 1637 

For purchase of laboratory material foi the above schools.3 010 

For erecting buildings for agricultural school.48862 
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901 - Agriculture in Russia, — Him®, M. H. in SociiU CentraU d'A «>{cul*m du m - 
parlement de la Seme* Inf Mean, Year 153, New Series, No. 21, pp. 62-93. Rouen, 1913, 

European Russia forms an extensive plain, which at no point from the 
Black Sea to the White Sea or from the Carpathians to the Urals, attains 
a height of 300 m. (1000 ft.) above sea-level. Its climate is markedly 
continental and is characterized by great differences of temperature in 
winter and summer, a rapid transition from the hot to the cold season 
and vice versa. 
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The vegetative period is unusually short, so that, in spring especially, 
the time and labour available lor preparing the fields arc scarcely sufficient. 
The annual rainfall {St. Petersburg 504 mm. 19.8 ins), Moscow and Riga 
541 mm. 21.3 ins), Warsaw 561 mm. (22.1 ins.) is adequate on the whole, 
but is very irregularly distributed among the different periods of the year. 
The present scarcity of food in Russia is due, not to absolute want of' rain, 
but to its deficiency at the times when the crops are just coining up, namely 
August and September for winter crops and April and May for 
summer crops. 

With regard to the various types of soil and their cultivation, four diffe¬ 
rent regions can be distinguished in Russia passing from north to south: 
the tundras, the forest region, the black soil region and the dry steppe. 

In the tundra zone, which occupies the northern halves of the Govern¬ 
ment of Archangel and of Finland, lichens and mosses predominate and 
only in sheltered spots are occasional willows, spruces and dwarf birches 
to be found. 

In the forest region extending southwards to the middle of the Govern¬ 
ments of Kazan, Nizhnii Novgorod, Ryazan, Tula, Orel, Kiev and Podolia, 
the winter lasts for 8 or 9 months. In this zone, which was formerly com¬ 
pletely wooded, the burning-off system is practised in many places. This 
method of cultivation is, however, giadtially disappearing, and particu¬ 
larly in the south of tliis region is being increasingly replaced by the three 
field system, and even by a six or eight year rotation with seed-leys (clover 
and timothy). Here with the exception of the sugar-beet district, agricul¬ 
ture, cattle-breeding and agricultural industries are the furthest ad¬ 
vanced. In addition to large quantities of farmyard manure, chemical 
manures are increasingly used. Flax is the chief crop grown. 

Bordering the forest region throughout its whole southern extent is 
the black soil region which occupies between 250 000 and 280 ooosq. miles. 
The cold and warm seasons of the year are here of about equal length. 
The three-field system is exclusively practised. The rich soil is never ma¬ 
nured, at all events on peasant properties, and in many districts, especially 
in the south, cereals are grown year after year. While only 40 per cent, 
of the forest region is arable land, the latter occupies 70 or 80 per cent, of 
the black soil area, owing to the extensive cereal cultivation. 

In the south, this productive zone passes gradually into the dry step¬ 
pe region, and into the zone of the nomads and herdsmen, wlucti further 
on borders the salt steppes of the Caspian Sea. 

After the freeing of the serfs in Russia in i86t the curious form of 
collective ownership obtaining in the peasant communities (Mir) hindered 
agricultural progress. Since 1906 the Agrarian Commission has been 
engaged in converting the collective property of the communes into the 
private property of the peasants (1). 


(1) For the reorganisation of agricultural land ictuire hi Russia, see No.t.736, S' 
June 101 j. (Ed.). 
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The total area of European Russia {exclusive of Poland and the areas 
occupied by lakes and rivers) is 1944 726 sq. miles wliich in xgio were 


divided as follows : 

aciea 

forest. 408 584 576 

Cultivated Und. 197 5-15 3 *■*) 

Wheat. 6t 2X0 W)0 

Barley. 26451 477 

Oats. 39 953 067 

Rye. 63416065 

Maize. 3 638 348 

Millet. 7 496 683 

Potatoes. 8 243 382 

Buckwheat.t 933 39 * 

Flax. 3 560 642 

Hemp. 1 801 893 

Natural meadows and pastures . 06 327 847 


Hitherto, rye has taken the first place among the cereals. l f or the last 
ten years, however, its cultivation has not extended, but has rather shown 
a tendency to decrease. In 1910, 674 508 tons were exported, valued at 
£ 3 200 000. 

The area under wheat increased from 47 000 000 acres in 1901 to 
62000000 acres in 19x1. Russia is now the chief wheat-exporting country 
in the world; her exports were 5 128 764 tons in 1909 and 6 178 767 tons 
in 1910, while in 1910, the United States exported 2 760 000 tons, Argen¬ 
tina 1970000 tons, Canada 1 400 000 tons, British India 1 200 000 tons 
and Rumania x 900 000 tons. 

The area under barley has steadily increased during the last 10 years : 
in 1910 abotxt 4 000 000 tons were exported. 

The total exports of wheat, rye, barley and oats in 1910 amounted 
to 129 824 000 tons with a value of £ 70 099 016. 

Russia is without doubt the chief flax producing country. The areas 
and yields for this crop weie: 


Area in acres 

XpX2 X9XX 

In European Russia 3 467 295 3 4 28 694 

Ablatio Russia 227 770 279 544 



Total yield 

Yield 


In tons 19a 

cwtfl* p. f 

Seed 

5*3 59 2 

3 ,* 

Fibre 

461 424 

2,8 

Seed 

22 168 

1,6 

Fibre 

21 700 

1,6 


The amount of flax exported shows a tendency to decrease and this 
is due partly to the increased demand for the raw product in the home fac¬ 
tories and partly to the fact that sugar beet is taking the place of flax. In 
19x0, Russia possessed 1648 216 acres of sugar beet fields and these had 
increased tox 944 746 acres in 1911, while its sugar production amounted 
last year to 1993 990 tons. On many estates from 8 to 8.7 tons of beets 
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are produced per acre, but the crops, especially on the peasant properties 
could be greatly increased by the more liberal use of chemical fertilizers. 

On July i, 1912 the numbers of live stock in European Russian were 
as follows: 

IIOIMS.860 178 

Cattle.34 547 34 8 

Sheep mul goals.4* 735 567 

Pigs •.11 941 568 

The number of animals exported from Russia is relatively inconside¬ 
rable, but the export of animal products is assuming cver-increasing impor¬ 
tance. In 1898,10120 tons of butter worth £688 064 were exported while 
in 1907, 56 75 8 tons were exported, valued at £4 933 400. Most of the expor¬ 
ted butter goes to Great Britain, Germany and Denmark. Russia exports 
annually poultry (especially live and dead geese) to the value of about 
£1680 000 and in 1910, nearly three thousand millions of eggs, worth 
£6680800 were exported. 

In spite of the great progress which agriculture has already made in 
Russia, and which is not manifested so much by increased crops pei unit 
area, as by the extension of the cultivated area, it has not yet reached the li¬ 
mits of the natural resources of the country. But the gradual adoption of bet¬ 
ter and more intensive methods of cultivation, the growing use of chemical 
fertilizers, the development of the home agricultural machine industry 
together with increased imports of foreign implements and especially the 
all important reorganisation of agricultural land tenure, indicate that the 
production per unit area will shortly be raised. 

90* - The Agricultural District of Groningen, Holland. — Vehrijn Stuart, c. a. 

in Lafidwifischajtlicke Jahrbrucher, Vo! 45, rart 3, pp. 519-528. Berlin, May 3, 19x3. 

A review of the historical development of agriculture (cereal and 
sugar-beet cultivation), of moor cultivation (peat-cutting and potato¬ 
growing), and of tbeindustries connected with agriculture (the manufacture 
of potato meal and cardboard made from straw) in the Groningen district. 

903 - The Eradication of Mosquitoes by the Cultivation of Bats. - Communteatum 

to the tos/dirfr o) A",ntuUurt by Dr. CHA.S. A. R. Campjwu,, San Antonio, 

Texas. 

The writer begins by a brief review of the discoveries math 1 concerning 
the plasmodia of malarial fever, he then describes liow the mosquitoes 
inoculate their living poison into its human host, and communicates 
the results of an enquiry made by him by means of hundreds of letters 
addressed to health officers and druggists in different parts of the Union, 
in order to ascertain the existence of malaria in the several States. 
He quotes Dr. h. 0 . Howard, Chief Entomologist of the United States De¬ 
partment of Agriculture who very conservatively estimates the tribute 
that that Nation pays to malaria at oae hundred million dollars yearly. 

The greatest euemy of the mosquito, according to the writer, is the 
bat. For the cultivation and propagation of this animal the writer has 
devised a kind of wooden tower or roost (see fig. 2) which offers the ad- 
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vantage o£ preventing ba ts, who are obliged usually to fly long distances 
from their caves in seaich of food, remaining continuously on the wing 
for ten and twelve hours at a time, from continually seeking new quarters. 

Besides the well known means of defence which the bat possesses 
against its enemies viz its nocturnal habits, its propensity for hiding in 
dark places during the day, its facility of compressing its body into small 
apertures, there is the character of the hair covering its body. This last 
feature is considered by the writer to be a protection against the stings 
of the Anopheles which during the day also inhabit the same dark places. 
This protection appears to be due to the peculiar formation of the hair, 
which is not a round and smooth shaft, but is similar in form to a number 
of Morning-glory flowers strung on a straw, with the edges of the flowers, 
terminating in points with the bells outward. Possibly the odour of the 
bat also serves to protect it from mosquitoes. That bats are most remark¬ 
ably free from disease is evidenced by the fact that they live in caves 
by the million, hang touching one another, and even to one another in 
huge bunches, yet peuple engaged in the business of gathering guano from 
caves very rarely find a dead bat. 

That mosquitoes form the chief diet of bats is certain, ninety per cent 
being a conservative estimate. The character and arrangement of its teeth 
clearly show it to be carnivorous. It will eat pieces out of hams and 
bacon left in smoke houses. The character of the bites show the pieces 
to have been tom out, instead of being gnawed, as would be the case, if 
gnawed by some 'rodent. The mosquito being a blood-sucking insect, 
furnishes the bat with an ideal carnivorous diet. 

Knowing of a hunter’s small cabin some ten miles from San Antonio, 
where bats were congregating, I procured two large white sheets and 
spread them on the floor of the cabin about four o’clock in the mottling, 
and awaited their coming. I had however stuffed the roosting places in 
the hut with rags so they could not roost out of range of the area of the 
sheets. I watched carefully and counted the proper number going in, 
and verified the count from the inside of the cabin. I then left them 
and returned in the evening to count them again when they flew out; 
after counting the same number going out as came in, I very carefully 
collected the pieces of guano on the sheets, put them in a little box, and 
again spread out the sheets to continue the experiment the next day. 
This was done three times consecutively, and the result is that it averages 
twenty-six (26) pieces of guano to each bat. These observations were 
made in the month of November, purposely selected on account of tire 
food oi the bats being about at a minimum at this time. 

Having acertained approximately how many times a day a bat 
dropped gtlauo I took one dropping or single piece of guano and macerated 
it in peroxide of hydrogen for several days. The peroxide dissolves the 
oxidized and concreted mucus which holds the mass of guano together. 
I then filtered this through ordinary filter paper the weight of which I 
had previously ascertained, and found the residuum to contain principally 
the comminuted skeletons of mosquitoes; the proboscis, the heads, eyes. 




— Bat Guano, Showing Skeletal Remains 
of Insects, pnncipaly Mosquitoes 







Model Bat Boost Showing I<arge Extent ct Standing Polluted Water 
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thoraces, abdomens, legs, wings and scales of mosquitoes (See fig, 1). 
The external body or shell of mosquitoes being of a horny substance 
known as diitin, affords the bat no nutrition being entirely insoluble, 
hence passes thiough the alimentary canal as fecal debris. The contents 
of the head and in fact all internal organs are digested. The weight of 
this filtered residue of one bat dropping, was approximately 1/25 of a 
grain (1). 

This much of the work is purely scientific, but it demonstrates the 
enormous value of these usually despised creatures. I was content with 
having done this much, and would have considered the werk concluded, 
had it not occttred to me, to weigh the twenty-six pieces of guano. 

Twenty-six pieces of guan 0 toward the cud of the season, when insect 
life is at a minimum, weigh two and three-fifths grains; the but in 
this climate is active from about Feb. 16 to as late us Dec. 15, depending 
on the season. 

In order to be very conservative in estimating the value of the guano, 
we will calculate only on eight months, namely from the middle of 
March to the middle of December. 

Commercial value 0/ one bat roost at estimated, capacity of 500.000 hats. 
— Twenty-six pieces of guano, which arc the droppings of one bat per 
day, weigh two and three fifths (2.3/5) groins, which eqitals seventy 
eight (78) grains per month, or, six hundred and twenty-four (624) grains 
per bat in eight months. 500 000 bats drop in the same time 624 times 
500000 = 312 000 000 grains, or more than 20 1/4 tons; at 30.00 dollars 
per ton, equals $607.50. A structure large enough to hold 500 000 bats 
would cost, figuring long, about $1200; now let us treat this estimate just 
as we did the hygienic, deduct 50 %; I think wc could well afford to 
deduct 50 % again from that, and still leave a nice margin of income, on 
the investment. 

In the beginning of this writing, it suggested that the bat ought to 
be provided with a home, in order that we might take advantage of its 
wonderful habits, and the photograph shown and marked " Dr. Camplroll's 
Hygiostatic Guano-Producing Bat Roost” represents such a structure in 
actual existence—though intended only as n working model for demonstra¬ 
tion. It has proved itself more than a model. The Roost stands ten 
feet above the ground, and the structure itself, twenty-feet above that, 
is twelve feet at the base, and six at the apex. It is given that steeple 
shape, and placed above ground for several reasons: Its shape makes it 
resistant to high winds and the elevation from the ground, acts as a wind 
break, and allows the supporting posts to be fitted with contrivances to 
prevent the bat's enemies, from gaining access to the Roost, also a wagon 


(1) Basing his calculations on the anoljses of one hundred dried mosquitoes, the writer 
comes to the conclusion that each of the droppings of a lxd contains the skeletal remains of 
ten mosquitoes, and os a bat drops upwards of 50 pieces of guano n day he considers 
the number of mosquitoes destroyed by each bat to be above joo per diem. Hu further 
assumes that there are at least five hundred thousand bats per roost. 
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to be driven underneath at the base, which is provided with a hopper on 
hinges and which opens d owuward, ena bling the guano to be easily collected. 

The defense which this structure affords the bat from its natural 
enemies is of great importance. These enemies are coons (Procyon lotor) 
opossums, wild-cats, skunks, civet-cats (Viverra civctta) and chicken snakes 
(1 Coluber quadrivittalus). It is during the breeding season, that the bat 
suffers most from its natural enemies. Shortly after the young are bom, 
they cling mechanically to the mother's body, and very often loosen their 
hold, and fall to the bottom of the cave, only to become a prey to some 
of the aforementioned wild animals, who seek bat caves at this particular 
season. The mother bat darts down after her young and she also falls a 
victim to that most noble of characteristics, maternal instinct. These 
features of protection, and freedom from molestation, will cause the bats 
to increase so rapidly, that the capacity of the Roost will be soon taxed, 
especially if it be erected in some quiet place, some distance from human 
habitations. 

This bat Roost I erected at the head of a large body of standing 
water, ten miles south of the city of San Antonio. The inner construction 
(which is of course the most vital) is based on lines, after long and most 
careful study, entirely in harmony with their most singular habits. The 
louvered window seen on the outside, forms the entrance and exit for the 
bats. A red cross on the apex ol the roof, designates it as a hygienic 
measure. In choosing the location for the erection of this Roost, it might 
be well to mention that it was selected because conditions and environ¬ 
ments in the vicinity of its location could not be more ideal for the 
breeding of mosquitoes. Into this large body of water, hnown as Mitchell's 
Lake, flows the sewage of San Antonio, averging 10.000.000 gallons per 
day, the extent of territory covered by this lake, is estimated by its 
owners at 900 acres. It never overflows, as the water is used for irrigation, 
some by giavity, and some by pumping. The huge amount of organic 
matter in the water, the large pools fonned both by irrigation on the land, 
and water left in the laterals, the recceding water in the lake left when 
used largely, the large pools formed by seepage through earthen dams, 
outside of the main body of the lake, are the existing conditions, and I 
am sure that no more exacting demands could be put to the value of bats 
as destroyers of mosquitoes, than such environments. No swamp in the 
low lands is worse. 

The Roost was finished on April 2, 1911. Before locking the 
louvre, I sprayed the inside with a chemical fluid giving off an odor 
identical to the natural odor of the bat, and spread twenty-five pounds 
of fresh guano, in the hopper at the bottom of the Roost. 

On Aug. 4,19x1, or about four months later, it became tenanted by 
a colony of bats attracted there by the odor, that I estimated at several 
hundred, from the feet that it took them flying in one constant stream, 
fully twenty minutes. The next yeai, 1912, the Roost became so thickly 
stocked, that it took them several hours to come out; they came out in 
clouds. This feature conclusively demonstrates the fact, that bats can be 
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colonized. There axe other features employed in the colonization of these 
creatures, and these require time and labor, but one is amply rewarded in 
the cud. 

When these little " bird animals ” once become accustomed to a 
place, they never leave it except at night to feed and always return in 
the morning. During the spring of 1910 and 1911, in studying the pe¬ 
riod of gestation in bats, I had occasion to catch a great many from an 
old building and as 1 could only use the females, I marked every male 
bat by cutting a tiny '• v„ on the right ear, and liberating them from 
my work room, some three miles from the old building. In a week's 
time, when I again caught a large n umber from the same place; I would 
invariably catch some of the same ones again; and in many istances, for 
the third tine, evidenced by the different markings. 

It might be said that this vicinity is better favored for the culti¬ 
vation of bats than others. The ansveris very simple. Of coarse there 
are more bats in the neighborhood of hills and mountains, than in low 
lands and swamps because caves are their normal homes, and these are 
found in hilly and mountainous regions, but the fact remains, that they 
can be colonized, and on just such a territory desired. There are bats 
in every city, town or village in the world, because the geographical range 
of that creature, whether of one species or another, like its principal food, 
extends from Alaska to Patagonia on this hemisphere, and the same holds 
good on the other half of the world. The Roosts must be built, as said 
before, entirely in harmony with their habits, or it will prove a failure, 
as I know from actual experience in building the first Roost. 

The Practical Hygienic and Commercial Results. — A few days ago 
I made a personal canvas to every family living on the east side of the 
hake. I spoke to the heads of 14 families, and each one declared to me, 
that the mosquitoes last year were very much less, than the year before. 
They also declared that dulls had almost vanished. To a man they had 
become friends of the bat, and they instructed their children never to 
kilt one. 

One of the more prosperous tenants, pointed out to me a sleek 
looking here! of work animals as the best evidence of the scarcity of 
mosquitoes; he said that during 1910 and 1911 his stock was very thin 
notwithstaixding being well fed, and he was certain the emaciation was 
due to anemia caused by depletion on the part of the mosquitoes. Several 
others said that in the same years they were at times driven from the 
work of irrigating at night, by the myriads of mosquitoes on the lake, 
hast year 1912, they scarcely bothered them. 

One of the tenants said he had often awakened at night, and found 
what he thonght were hundreds of bats flying about in Ms cottage, ah 
doors being open on account of the heat; knowing them to be in quest 
of mosquitoes, he never molested them, neither did the mosquitoes molest 
Mm, after the bats left. A prominent Son Antonio business man who 
frequently goes duck-hunting on tMs lake was very much surprised last 
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year, when he found he was wot molested by mosquitoes whew remaiwing 
in the blinds rather late towards evening, in quest ol game, 

As it becomes essentially necessary Hint these creatures be not dis¬ 
turbed for some time after finding a new home, I did wot go very wear the 
Roost, nor allow any one within the enclosed acre. On Dee. 18, 1912 
after a cold snap, I opened the Roost for the first time, and found 
between four and five hundred pounds of guano had accumulated in the 
hopper. A sample shows the following chemical analysis: 


Moisture.. . . . 10.70 per cent 

Water soluublo phosphoric acid.l.no » 

Citrate soluble phosphoric aci<l.0.35 » 

Citrate insoluble phosphoric add.0.10 » 

Total phosphoric add . ..1.45 » 

Available phosphoric add.1 35 » 

Nitrogen. 11.76 >■ 

Ammonia ..14.26 » 

Potash . o.q8 » 


As to bats and guano as a commercial proposition, I quote a letter 
from Mr. Robert P. Marbach. Bracken, Texas, who deals in guano: 

I work two bat caves, one 19 miles from Sabinal on the South Pa¬ 
cific Rail-road, the other, seven miles frem here (Bracken). They are 
known as the Frio cave and the Cibolo cave. The Frio cave is very 
large and yields about 60 tows annually, but I loose about 20 tons on 
account of its enormous size and colossal boulders, which prevent gathering 
all of the deposit. The Cibolo cave yields on an average seventy-five 
tons annually; it is much smaller thaw the Frio cave, but the bats are 
not so scattered, and I have a smaller area to work. I have however the 
same trouble in this cave that I do in the other, viz. large rocks wlu'ch 
prevent me from gathering the entire deposit. I calculate Hint I loose 
in this cave, about one car-load. However in a wet year, whew all water- 
holes are full, and there is plenty of water, I count on a heavy car-load 
more from each cave. 

" This business was handed down to me by my father, who controlled 
it for many years. I am supplying his customers, and ship large quan¬ 
tities to Crystal Springs, Jackson and Hazelhurst Miss., though the entire 
crop of my Cibolo cave I shipped to Taredo, Texas on account of an exten¬ 
sive onion industry which has developed there. I get thirty dollars 
a ton for my product, put in sacks of about 100 pounds „. 

In conclusion and as resume of this work, let me again revert to a 
few facts: 

X. — That the mosquito is unquestionably one of man’s most formi¬ 
dable enemies, not only "per se” but also by the subtle role he plays in 
transmitting disease-producing bacteria. 

2. — That the mosquito may be considered as a good food for 
the bat. 
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3. — That we can build a home (or the bat where it will be protected 
from his enemies, and propagate in countless numbers, at the same time 
protecting tts, by improving our hygienic conditions. 

4. — That the commercial feature in the propagation of bats will 
insure its adoption, thehygienic benefits tliat follow will protect the commu¬ 
nity in which they are erected, especially the poorer classes who know 
nothing of the dangers of mosquitoes or the use of screens, and amongst 
whom we find the most sicki ess. 

5. — That when we propagate this most useful creature, he not only 
destroys the disease-producing mosquito that serves it as food, but it 
actually converts that most malevolent of insects into a high grade fer¬ 
tilizer. 

- The Work of the “ Landes-Kultuirat ” of Lower Austria in the Promotion 

of Dairy Farming. - sabatini, v. m Utuies Amtsblatt </« Eithaso 'turns Oistemuh 

v d. Eh m, Ve.u 9, No. it, pp. 31 jH. Vienna, June 1, iyi). 

During the last three years, the “ Davdcs-kulturrat ’’ of Dower Austria 
has held a series of ctmrses for the promotion of dairy farming, and has also 
given assistance in the purchase of dairy machines and apparatus, as well 
as making grants to different associations. The courses aredividedaccording 
to the subjects dealt with, into classes for “ coolers " managers and milkers. 

The “coolers" are the men employed by milk-supply associations in 
the collection, examination, cooling and dispatch of milk; in their course, 
instruction is given in the principles of the dairy industry, special stress being 
laid upon the practical handling of the milk and upon milk control on a scien¬ 
tific basis. The courses arc always held in the same place, where the neces¬ 
sary rooms, machines and cow-sheds are at the disposal of the students. 
This course lasts for 12 days; at the end a theoretical and practicalexamina- 
tion is held. From November 1910 till April 1913, ix coolers’ classes were 
held and they were attended by 114 persons. The whole cost of these 
courses (without teaching material) amounted to £348; this was defrayed 
by Ihe “ Dandes-kulturrat ” 

The object of the managers' course is to instruct the managers of the 
associations in superintending Ihe woik of their sulMmlinates and teach them 
how to deal with possible suggestions and justified observations, The sub¬ 
jects of instruction are otherwise the same as those of the coolers’ course. 
So far five of these course have been held, attended by47per.sons.The total 
expenses were just over £59. 

The object of the milkers course is to give, especially to the sons of 
farmers, an opportunity of learning the theory and technique of systematic 
milking. The course, however, is not confined to this subject, hit also 
includes the whole field of systematic dairy-cow keeping and treatment. 
The course lasts one month. Besides the specialist and the dairy instructor, 
who give the classes for coolers and managers, some of the milkers’ classes 
are also taken by a vet. The course terminates with a theoretical and prac¬ 
tical examination, but after some months, during which the students haw 
to practise what tliay have learnt, n second and entirely practical exanii- 
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nation is held; it is on the results of this that thediplomais granted to the suc¬ 
cessful candidates. So far, the “ Landes-kultunat ” has held five of these mil¬ 
kers' courses, which were attended by 47 persons. The total expenses amoun¬ 
ted to nearly £452. 

905 - The Live Stock Institute at Louvain in Belgium. — vratwtr, j. l. Note sur 
1 ’lnsUtut de Zootechnie do Louvaiu. Ministtrc de l’Agriculture et its Tiavuux publics, 
Qffice rural, Rapports et Communications, No. j, pp. 81-85. Brussels, 1913. 

The Live Stock Institute at Louvain was fouudedin 1908 for the purpose 
of the scientific study of all the problems connected with animal breeding. 
It also affords opportunities to students of the Agricultural section of the 
University to further prosecute their studies in this direction.. The writer 
describes the building and its arrangements and also gives an account of 
some of the experiments which have already been made, or are in progress. 
In order to test, in a practical manner, the results of these experiments, the 
Institute is in connection with the agents managing the estates of charit¬ 
able institutions, and with well-known breeders. 

Attached to the Institute is an information bureau, which in 1912 sent 
out over 80 letters giving advice. 

906 - New Regulations regarding the Admission 0! Regular Students to the 
Milan Agricultural College. — GtmeUa Uffidale del Regno i’ltalia, Year 1913, 
No. 102, p. 2545. Rome, May 2, 1913, 

A royal decree of April 6,1913, states that any person wishingto enter 
the Milan Agricultural College as a regular student must, in future, possess 
a certificate showing that he has passed the final examinations at a “Liceo” 
or “ Istituto tecnico ” (1) or else have a leaving-certificate of the higher 
course at the Schools for Wine-Making. 

907 - Agricultural Shows. 

Algeria 

1918 . September 5-7 - Batua. lyive Stock Show (Cuttle, Sheep, Horses) organized by the Agri¬ 
cultural Society (comice) of the town, 

Australia: New South Wales 

1814 . January 14-15. — Show of the “Albion Park A., II. anti I. Association ” M. A. Brown, 
Secretary. 

January 23-26. —* Show of the “ Kiarnu A, Association ” 0 . A. Somerville, Secretary. 
March 3-5, — Show of the w UruUa A. Association ” H, W. Vincent, Secretory. 

April 1-3, — Show of the “ Upper Hunter 1 \ and A. Association Muswellbrook. R. 
C. Sawkins, Secretary. 

April 7-15* —* Sydney. Show of the “Royal Agricultural Society ”, II. M. Somcr, Se¬ 
cretary. 

Australia: Victoria s 

1918 . September 22-27. — Melbome Show of the “Royal Agricultural Society of Victoria”• 


(1) these about correspond to the matriculation examination of London University; 
tb* M Wceo” is the highest school with classical education, and the “Xwtituto tecnico” the 
corresponding stage in technical education, (Ed.). 
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Austria 

1913. August 0-12. — Komotau. Agricultural Show and Twelfth General Meeting of the Bee¬ 

keepers ol German Bohemia. 

Belgium 

1918. August 9-18. — Ghent. Flower and Horticultural Show oiganizcd by the van IloutteClub. 

September 6-9. Jbouvain. International Poultry Show, organized by the Poultry Asso¬ 
ciation of the District of I/mvain, under the patronage of the National Federation, 
of the Municipality and of the Agricultural Cornice. For information apply to 21 Rue 
dcs Penitentes, Houvain. 

September 16. — Sibret — Show of potato-lifting machines. 

September 23-27. — De Chassart Instate. Show of mechanical tractors and tilling ma¬ 
chines, organized by the Ministry of the Belgian Colonies, with the object of gene¬ 
ralizing the use of mechanical tillage in the Belgian Congo. £ 3600 will be given in 
prizes. The best machines will be Ixmght for the Belgian Congo Colony or will be 
awarded an indemnity to defray part of the expenses incurred by the exhibitor in tak¬ 
ing part in the trials. Entries close on Septcmper r. For inhumation address: Direc- 
teur Geneml dc 1*Agriculture au MinistSre des Colonies, 7 Rue Ther&denne. Brussels. 

December 14-15. — Mont-sur - Marchicime. National Poultry Show, organized by 
the Poultry and Rabbit Club of the Town. Addicss: I^opold Germain, place du 
Vcz, Mont - sur - Mardiiwme. 

1914. February 7-9. — Iseghem. Fourth Intermit tonal Poultry Show organized by the Hoen- 

derboutPt Neerhof. V. I^aridon, Secretary, Caf6 Royal, Iseghem. 

Canada 

1918. September 15-20. — Fredericton, New-Bruns wick. Agricultural and Industrial bien¬ 
nial Show and Fair open to the whole Dominion of Canada and to the State of Maine 
for Iyive Stock, Poultry and Agriculture in General; The Industrial Section is open to 
all. Total of Prizes for I4ve stock and Agricultural Show. £ 3108; Medals and Di¬ 
plomas for the Industrial Show. For Information apply to W. S. Hooper, Secretary, 
Box 150, Fredericton, New Brunswick, Canada, 

France . 

1918. August 9-10, — Perpignan (Pyrenees orientals). Catalan Horticultural Fetes for the 
Thirtieth Anniversary of the Roussillon Horticultural Syndicate.. HorticuHuml 
FOtes. Garden Competition, General Exhibition ol Horticulluml Material anil Pro¬ 
duction, Trials of Proa^sses, Material an<l Machines used in Horticulture. Poultry 
and Bee Show, Address: Sent of Horticultural Syndicate, CufGGnmnd, Avenue de 
la PepiuiiVo, Perpignan. 

Saint-Julim (Haute Savoie). — Competition for the Construction of Cheese Dairies. — 
The Agricultural Cornice of the Distriet of Sami-Julien-cn Genevois (Haute-Savoic) 
organizes a oom|K*tition tor the construction of cheese dairies with pigtdks 
attached, the comi»eUtion is open to all who take an interest in the subject. The 
plans must be sent in txrfore ScpUmtjer 1, 1913 to Plng6uieur des omCBomlions 
agricoles, 46 Boulevard des llrottcaux, 3 y yons. The prizes will be awarded at the 
some time that the Show of the District Agricultural Cornice of Saint-Jullen-en-Ue- 
nevois will be held at Annemasse, namely September 7, 1913, For informathm 
apply to M. Maitrol, Ingenieur dcs Ameliorations Agricoles, 46 Boulevard des Brol- 
teaux. Dyous. or to M. Guiihermet, Professor of agriculture at Saint-Julicn-eu 
Genevois. 

September 5-6. — Rive dc-Gier (I^oiri*), Show organized by the Agricultural Society of 
the Department <lc hi I/>ire. Entries up to August 25. Apply to J. Biron, Secretary-ge¬ 
neral of the Society, 27 Rue Suinl Jean, Saint Jtf tonne. 

.September 5-7. — Castrcs, Tarn, Departmental Show of Stock breeding, Agriculture, 
Vine-growing, Horticulture aud Packing Material, aud Test of Agricultural Ma« 
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ctiiiicry and Implements organized by tlie Agricultural Cornices of Albi, Brassac, 
Castres, Gailhac, Davtiur, Muzoincl. 

September 13-T — Moutbeliard, Agricultural Show organized by the Agricultural 

Society of Doubs. 

Sq^tember 23-28. — Auray. Show of Brittany Draught Horses ami Nags for the Artil¬ 
lery, of Spotted Black Brittany Cattle, Brittany Pigs, Poultry, Bees aiul Horticul¬ 
ture etc., organized by the Morbihxin Agricultural Society. For information : M. Petit, 
Directeur des Services agricoles & Vaunes. 

October 3-5.lAval. — Annual Mayennc Departmental Show. 

November 6-10. Pau. — Exhibition of Horticulture and Viticulture, organized by the 
Agricultural and Viticultural Society of Pau. Address: M. Y. Fom£s, Secretary of the 
Society at Pau (Basses-Pyr£n6cs) 

December, Douai. — National Poultry Show organized by the Club of Amateur Agri¬ 
culturists and Breeders of the Douais district. Apply to M. E. Mutlueu, Secretary 
general, at Roost-Warendin (Nord), 

1914. March. Nice. — Great Agricultural and Horticultural Exhibition. 

1919. Paris. — International Colonial Exhibition. 

Germany. 

1918. September 4.5. tJlzen. — District Dive Stock and Agricultural Exhibition. 

September 6-7. Alteua, Westphalia — International Rabbit Exhibition, organized by the 
“ Rasse Kaninchenzuchter Vcrband ” for Altena. For information apply to Herr 
Karl Storch, Rasse-K-Z-V. Altena. 

September 6-8. Daufen Dive Stock Show of the District. 

September 6-n. Mayence. — Twentyscventh Congress of German Vine-growers, with 
attached Exhibition of Wines and Apparatus and Utensils used in Viticulture and in 
Wine-making, with Special Scientific Section (Control of Vine Pests; Protection of 
Birds, etc.) apply to President of Committee: Herr Gtindert at Mayence, Stndthans. 
September 7-9. Neustadt (Duchy of Coburg) Exhibition of Animal Husbandry, Agri¬ 
cultural Produce, Machines etc. 

September 12-14. Wesel. Agricultural Exhibition, organized by the Association for 
the Development of the Breeding of the Red Spotted and Black Spotted Races of the 
Dower Rhiue (Zuchtvcrbund I zur Ilebung der Riurtviehzueht (Niwlerrhcinischvs 
Rot- und Schwartz buntes Vieh), by the Horse-breeders of the Reo district (IMbrde 
Zuchtverein des Kreises Rees), mid by the local Section of the same Association. 
September 20-20. Huger (Westplmlia). — D've Stock Agricultural Produce and Machines 
and Implement Show. 

September 27-38. Morlxich (Rhine Province), — Agricultural Show. 

November 1-4, Offenbadi. — Sixth Hessian Poultry Show. 

November 15-17. Brctswnheim (Mayence) Twelfth Young Poultry Show organized by 
the Hessian Rhenish Association (Rhein bestseller Verlxmd). 

November 29-30. Kiel. — Poultry Show. 

1914. Spring. Berlin—Special Exhibition of theDeather Belling Industry organized 1 >y the Union 
of the German Dcalher Belting Manufacturers (Verband der Dedertreibriemeu Fu- 
brikanten Deutschands E. V.) and held at the same time as the general yearly meeting 
of the Union. 

1914. June 25-30. Hannover. —Exhibition of the German Agricultural Association (Deutsche 
Dandwirtschaftsgesellschaf t). 

Hungary. 

1918. September 12-14 Budapest. — Second District Draught Ilorse Show. 
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Italy. 

1918 . Brusegana (Padua) Royal Practical School of Agriculture.— National Competition of 
Maize Esiccators, organized by the Padua Piovincial Commission ha the Control of 
Pellagra. Amount of Prizes offend £ is»o. 

September. Motta di Fivenza (Itcviso) — Agricultural and Five Stock Show. 

September. Milan, Villa Reide.— Exhibition of Table Giupcs and of Non-alcoholic Giape 
Products in Connection with the Fourteenth International Antialcohol Couguss. 

September. October. Rovato (Viovincc of Brescia). — Agricultural and Industiial Show. 
Address to the Piosidcnt of the Executive Committee, Sig- Verztletti, Rovato. 

Florence. Piize Competition for Plans of Rural Buildings, organized by the Agricultural 
Comice oi Florence, Entries received up to October 30, 1913. Apply to the Seat 
of the Cornice, 8 Piazza Signoria Florence. 

1914 . April 15-30. Rome. — Second Exhibition of Agricultural Novelties with Special Exhibi 
tions of the Roman Catupagna, of the Womens* Section, and of the Italian Colonies, 
organized by the Association oi Italiau Agricultuiists. Ajjply to (lie Scat oi tlie Asso¬ 
ciation, 8 Via XX Scllembrc, Rome. 

Spain . 

1918 . September, Bilbao. — Five Slock and Machine Show for the I To vinces of Vascongadus, 
Navarre, Santander, Asturias, Burgos and Fogidno, 01 gunized by the “ Ayuntamcnto " 
of the Town. 

Switzerland. 

1918 . August 27-29 Ostermiindigen. — Sixtcouth Bull Show and Maiket, organized by the Swiss 
Federation of Breeding Syndicates of the Red Spotted Breed. For infoimation apply 
to M. G. Fulhy at Zollikofen (Berne). 

1916 . September. Geneva. — International Horticultural Show with Special Competitions orga¬ 
nized by the Geneva Horticultural Society. 

Tunis. 

1914 . April, Tunis — Motoculture Exhibition, organized by the general Direction of Agricul¬ 

ture, Commerce and Colonisation at the request of the Clnunber of Agriculture du 
Nord. 

United Kingdom. 

1918 . September 24-23 Kendal, Market Hall, Annual Exhibition oi Honey, Wax mid Beekeep¬ 
ing Appliances, organized by the Cumberland and Westmoreland Bee Keepers' Asso¬ 
ciation, and held at the same time as the Congress of the Fruit Growerh of the Northern 
Counties. Apply to G. W. Aveiy Wetheral, Curlisle, or to Geo. Chatham, Fow Ctecu, 
Stavely, Kendal. 

United States . 

1915 . January l. — December 31. San Diego, Califoruia, — Inlmuitimuil Inhibition of 

the Methcxls of Pioduction. 

908 - Congresses. 

Austria . 

1918 . September 21-28. Vienna. — Bighty-lliUi Meeting of German Natumlists und Medical 
Men. One section is devoted to Agricultural Chemistry ami 1 o Agricultural Iteperl- 
mentation. 

1914 . Vienna. — Twelfth International Assembly oi the Chemists of the Feather Industry. 

Belgium. 

1918 . September 8-9. Ghent. — Fifty-fourth Pomological Congress of France, under the patron¬ 
age of the Royal Society of Agriculture and Botany, 

September. Ghent. — The International Congress of Horticulture h«h been postponed 
to the month of September. Address the Secretary*# Office: 79 Avenue Chazal, Unis* 
sels. 
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France. 

1918 . August 20*24. Clermont-Ferrand. — Seventh Congress of Agricultural Cooperation and 
Mutual Help. Apply to Clermont-Ferrand, 5 Rue de la Treille. 

October -13. Ajaccio. — International Congress of Olive Growers, organized by the So- 
cielG Nationale <roieiculture de Fiance. 

October i6-iq, Avignon. — Twenty-sevcaith Congress of Popular Credit (Agricultural 
Credit and Urban popular Credit. For adhesions to the Congress address before September 
15: M. Maurice Dufourmantelie, Secretaire du Centre FedGratii, Paris, 05 Rue KIGber, 
Germany. 

1918 . September 3-6. Breslau. —- General meeting of the Deutsche Bunsengescllschaft. 

September 18-20. Hamburg. — Thirty-sixth general meeting ot the “ Verein zur Wehr- 
ung der lnleressen der Chemischen Industrie Deutschlands *\ 

1915 . Munich. — International Congress of Brewery Workmen. 

Italy . 

1918 . September 22-26, Siena. — Seventh Meeting ot the “Society Italiana per il Progresso 
delle Scicnze *\ 

Spain. 

1918 - September. Soria. — Agricultural Congress. 

Switzerland. 

1914 . June 8-10. Bern. —Sixth International Dairy Congress, organized by the ** Association 
Universelle de l’lndustrie I#iti£re ”. 

United States. 

October 1-4. Atlantic City, N. J. —■ 53rd. Annual Convention of the U. S. Brewers* 
Association. 

October 9-11. Pittsburgh, Pa. Annual Convention of the U. S. Master Brewers’ As¬ 
sociation. 


CROPS AND CULTIVATION. 

909 - Evaporation from a Free Water Surface at Lincoln, Nebraska. — lovwland 

G. and Perin, S. W. in Twenty-fifth Annual Report of the Nebraska Agricultural 
Experiment Stetion, pp. 193-197. Lincoln, Nebraska, 1912, 

The evaporimeter itsed at the Nebraska Experiment Station consists 
of a galvanised iron pan 3 feet square and 10 inches deep floated on a tank 
by means of two iron pontoons. A graduated scale is adjusted to the outside 
of the pan and the evaporation is read oil daily on the scale, the pan being 
refilled several times a month. The data obtained during the summer 
months of the years 1895-1910 are tabulated, together with the records 
of rainfall, temperature and wind velocity. 

910 - Evaporation bom a Plain Water Surface.— lbmhbb, j. w. in Memoirs of the 

Department of Agriculture in India, Chemical Series, Vol. Ill, No. 1, pp. t-15. Cal¬ 
cutta, MAy 1913. 

A description is given of the evaporimeter in use at Fusa which consists 
essentially of a circular cement tank 6 % feet in diameter and 5 feet deep, 
with an adjustable pointer for measuring the water level. Records for 1911 
and 1912 are tabulated and compared with other data obtained from the 
observatories at Madras and Lyallpur. The total evaporation was 4.15 feet 
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per annum at Ptisa, 6.42 feet at Lyallpur, ami 6.34 feet at Madras, but its 
distribution between hot and cold weather varied considerably with each 
point of observation. 

911, - Cupric Treatments and the Nitrification of the Soil - paturtx, g. (Duector 

of the Agricultural Station of SaOue-et-I/HK') in he Proifik ayuolt et viltcole, Yiar 30, 
No. 23, pp. 711-714. Montpellier, June 8, 1913. 

Vineyard soil receives annually a varying amount of copper sails 
owing to the use ol cupric washes as a protection against cryplo- 
gamic diseases. Different opinions are held with regard to the probable 
influence of this treatment upon the fertility of the vireyaids. Apart from 
a possible catalytic action, the accumulation of a certain amount of 
copper in the soil might be injurious to nitrification. I11 order to inves¬ 
tigate the matter, the writer made the following series of experiments. 

Five funnels were each filled wifh 500 gm. of fine, loamy aii-dry soil, 
containing only 3 per cent, of calcium carbonate; 0.5 gm. of ammonium 
sulphate were added, and the whole was watered with solutions of copper 
sulphate, so as to introduce the .following amounts: 

1 None. 

s. 10 gm. of copper sulphate (2 % of the soil) 


3. 5 gm. 

» 

» (x % » » 

4 - 1 gm. 

» 

» (0,2 % # » 

5, 0.5 gm. 

» 

» (o.x % » » 


The funnels were placed on receptacles and kept from February 26 
to April 20 at a suitable degree of moisture in a warm room. 

The amount of nitrified nitrogen was then determined; the soils 
were methodically washed, and 500 cm. of drainage water was collected 
from each, which, when analysed, gave the following results: 

Nitrified nitrogen 


x. Coutiol . . . ».103.8 

2. 2 % of copper fcittlphatc . . . . , 63.0 

3 * % » » . 71.3 

4. 04 % « # .. 

5 0.1 % # » .94 .<i 


Assuming that the nitrification of the control was almost complete 
(103.8 mgm. in place of 105 mgm. furnished by 0.3 gr. of ammonium 
sulphate), the conclusions are that: 

I. The presence in soil of copper salts affords no special obstacle 
to nitrication: with above 2 per cent, of copper salts, the nitric nitrogen 
was still 60 per cent, of that contained in the control, and with o.i per 
cent of copper sulphate, the nitric nitrogen rose to 90 per cent, of 
that in the control. 

n. Copper salts, introduced into the soil, rapidly assume an insol¬ 
uble form when in contact with calcium carbonate, iron oxide, and 
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alumina, which accounts for their weak in hibitive action on nitiification, 
even when large quantities are employed. 

Finally, seeing that the copper which finds its way into the soil fioni 
the alkaline washes is already m an insoluble condition, there is thus no 
reason to apprehend injurious results from the frequent use of cupric 
washes. 

9i2- - New System lor Draining Land and Freeing It trom Salt. - mossbri, v m 

Annals de VEcole Natwnak <P Apiculture de Montpellier, Vol XU, PuiU> III and IV, 

pp 215-239. Montpelliei, 1913 

This system of drainage shown in the accompanying Plate is appli¬ 
cable wheiever the surface of the soil is somewhat higher than the level 
of the water in the main drainage canal, so as to allow a good drainage 
of the surface water, without however allowing a good drainage of the 
subsoil. 

Principle of the System . — This new system, which is a combination 
of draining the soil and freeing it from salt, is carried out as follows: a 
collecting ditch (C) 50 to 60 inches deep is opened between the field {A) 
and the main drainage canal ( 23 ). The water collected by the ditches in 
the field is led into the main canal by means of small wooden or iron 
pipes and a pump is situated at the end of the collecting ditch C, By 
this airangement a part of the water, namely that which percolates through 
the soil, is raised by the pump and thus got rid of, while the remaining 
water flows along the surface. The installation required by this system 
is simple and not costly. 

Application of the system,— It has been applied for the last four years 
in the irrigation of rice fields in the northern parts of Lower Egypt. The 
results obtained in 1909 and 1910 have been communicated to the “Listitut 
Egyptien ” (1). hi X9TI tbesystem was extended loan estate of 1729 acres. 

Network of drains ; — The drainage ditches must be at least 36 inches 
deep. A dq>th of 44 inches appears to be sufficient. The observations 
made, following Delacroix's method, have shown that these ditches must be 
excavated at 66 to 132 feet from each other, the distance varying with 
the greater or lessor permeability of the soil, its degree of soilness and 
the rapidity with which it is desired to fiee the land from salt. The 
strips of land (Z>) should not be longer than 670 feet; the most advanta¬ 
geous length wotild be about 500 feet. The collecting drains that load to 
the pumps should not have a fall inferior to 0.25 per xooo. 

Pimping station . Amount of infiltration water. — In order to calculate 
the power of the pumps it is indispensable to know the amount of water 
drained per acre and per day. The formulae of Slichter and of King based 
on the laws of Poiseuille and Darey allow an approximate estimation to 


(x) Victor Mosseri. Note sur tin nouveau dfepositif pour Evacuation ties eaux dc 
drainage et d’assainissment. — Bulletin de Plnstitut Egyptien. Vol III, 'jtli Series, 1908, 
pp. 101-1x9; and Nouvelles observations sur le syst&nc de lavage super Hotel et drainage 
combines; Bid. Vol, V, pp. 102-136. 




Plan and action fth>wm$* m\v sysUtu tor di immg land and freeing it ttm salt. 
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be made of the quantity of water that can percolate through the soil in a 
given time. A direct determination may aho be made by means of suita blc 
apparatus. The experiments made in 1910 gave as an average 400 cubic 
feet of water per acre in 24 hours during the period of low water and 
543 cub. It. during the high water period, and this with the ditches at 
133 ft. from each other. When this distance was reduced to 66 feet the 
amount of water rose 1 o 686 cub. ft. during the high water period. In 1911 
at the same period and with 66 feet between the ditches the amount of 
water ranged from 372 to 686 cub. ft. 

Results. — The amount of water removed by pumping in the above 
described drainage installation was only one half to two fifths of that 
which would have to be pumped according to the usual system. Further, 
the water removed is 10 to 100 times richer in salt than that removed 
by surface drainage. 

Naturally these figures are not absolute, they only given general idea 
of this new process. The results obtained on each of the seven sections at 
Ezbeh Babarieh have been collected in 14 tables and presented to the 
“ Institut Egyptieu ” (1). The writer gives as a specimen 4 tables referring 
to sections 6 and 7. 

Cost. — This system compared with the usual system of drainage en¬ 
tails a somewhat greater expense and a slight diminution of the cultivable 
area owing to the larger number of ditches. The expenses of installation 
and upkeep are also heavier; the difference however is not considerable. 
The loss of cultivable area is between 2 and 3 per cent. The greater 
expense of installation is about 13s to 14s 6 d per acre if wooden pipes are 
used and 19 s to 2x9 if iron ones are used. The increase in the upkeep 
rarely exceeds 5 to 10 per cent. 

913 - Drainage Experiments in Belgium- — Experiences ^’agriculture organises ft 

l’ftoole de bienfaisauce de 1 ’Etat ft Yprcs on 1912. — Ministirt de VAf.ricuUure at dct, 

fravuux Publics, Rapports el Communications, No. 3, pp. 75-7*. Brussels, 19x3. 

The object of these experiments was to fisceitain the most ad van tageous 
depth of the drains in silty soils. The field to he drained is 2.47 acres 
in extent and is divided into four sections each of 0.62 acre. 

Plot % Depth of thain \ ft. 8 in. Distance between the <lr«uns 33 ft. 4 in. 

# i » 4 ft. o in » » » 

» 3 » 3 ft. 4 in » » # 

» 4 » aft. 8 in » » » 

The field was drained at the end of March 1912 and on April 12 it was 
planted with potatoes. Every plot contained 52 rows . The seed-potatoes 
were laid by hand in their holes; the selection and grading was done very 
carefully. The weather was very rainy. The crop was lifted on Septem- 


(x) V. Moss mu. Nou wiles otacmtlons sur le systime de luvuge superficial ct drainage 
combines. — UuUMn de Vlnshiut Egypiitn, Vol. 3, pp. 103-136, 
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ber 28 and 30, each plot being harvested .separately, and the potatoes were 
graded into large, small and diseased, each kind being weighed by itself. 
The following tabic shows the results. 


Number of Plot 

I 

IX 

| 111 

IV 

Depth of Drain 

4 ft. 8 in. 

4 ft 0 in. 

3 ft. 4 in. 

aft. 8 in. 


cwt. 

cwt 

cwt 

cwt 

I^arge potatoes. 

7930 

8383 

102.85 

96.92 

Small. ... 

16 52 

15.69 

15.78 

14.49 

Diseased. 

14.64 

12.83 

9.60 

10.23 

Total yield . . 

IIO.46 

H 2.35 

128.23 

121.64 

Yield per acre . . . 

178.84 

181.87 

207.58 

196.91 


The third plot, in which the drains were at a depth of 40 inches, gave 
the greatest yield and the smallest quantity of diseased potatoes. 

914 - Warping in England. — Stephenson, J. in Journal of the Royal Agricultural So - 
ciety of England, Vol 73, pp. 104-113. Eondon, 1912 

Arthur Young describes the process of warping in the following words ; 
“ The water of the tides that come up the Trent, Ouse, Don, and other rivers 
which empty themselves into the great estuary of the Humber, is muddy to 
an excess, insomuch that in summer, if a cylindrical glass twelve or fifteen 
inches long be filled with it, it will presently deposit one inch, and some¬ 
times more, of what is called “warp Where warp comes from is a di¬ 
spute. The Humber at its south is clen r water; and 110 floods in the coun¬ 
tries washed by warp rivers bring it, but on the contrary do much mischief 
by spoiling the warp. In the very driest seasons and longest droughts it 
is best and most plentiful. The improvement is perfectly simple and consists 
in nothing more than letting in the tide at high water to deposit the warp 
and pemittingit to run oft again as the tide falls ; this is the aim and effect 

The system probably dates from about 1730, and though found to a 
limited extent in other parts of the country, extensive areas arc met with 
only in North Lincolnshire and South-East Yorkshire where it covers roughly 
about 300 square miles. 

In olden times, the high tides Used to overflow onto either side of the 
river bed, and the water, having deposited its sediment, drained off onto 
the low lands further away. When the rivers were banked in, strips % to 
y 2 a mile wide on either side became fertile tracts of land which were greatly 
esteemed as they were well drained and produced good crops in all 
seasons. Behind these strips there exist tracts of lower land waterlogged 
























PERMANENT IMPROVEMENTS. — DRAINAGE AND IRRIGATION II9I 


owing to their being below the level of the rivei. Stlch land, which is of little 
value in its natural condition, immediately becomes valuable if it can be 
covered with a thick coating of warp, and if not too distant from the river it 
may be subjected to the process. The area is surrounded by a bank and 
connected with the river bed by means of a warping channel which is pro¬ 
vided with sluice gates. The richly cliarged tide water is then led into the 
basin as the tide rises, deposits its sediment and runs out again as dear 
water on the ebb. The process is carried out twice a day during the spring 
tides (i.e. the highest tides)ofthe summer months, but not in thelatesummer 
or in winter, and as each flooding may result in a deposit of an eighth of an 
inch when dry, in 2 01 3 years the surface may be raised 2 to 3 feet. The 
flooding is then stopped and white clover is sown. Whilst Under that crop the 
lard is drained by means of ditches discharging into the warping channel 
which thus becomes a main arterial drain, hater the land is cut up into 
farms of 150 to 200 acres, buildings are erected and the farms are let at £2 
per acre or more. 

One district deserves special mention and tha t is Thome Moors. Cover¬ 
ing an area of 16 square miles between the rivers Trent and Ouse, it is a com¬ 
paratively high piece of peat land, which Until recently was a dangerous 
swamp. It has now been dried by means of deep ditches suid the peat 
is being exploited commercially. At the same time the removal of the peat 
lowers the surface of the soil and thus renders it available for warping and 
Ultimate cultivation. 

The cost of reclamation by warping varies within wide limits according 
to general conditions. It is naturally reducedif the sluices, which form oDe 
of the heavist expenses, can be made to serve for a very large tract of land, 
say two or three thousand acres. In the case of Thome Moors the cost 
has been estimated at £20 per acre, which includes the cost of preparing 
the land for farming but not the erection of buildings; this estimate would 
probably be lower than most as the circumstances in this undertakuigare 
especially favourable. 

Warp land on the whole is very well farmed and first rate crops are 
ohtained. Potatoes are the most important crop, being highly manured 
and producing 10 to 12 tons per acre. They are followed by wheat which 
yields 8 to 9 quarters per acre and then by a root or forage crop. Sheep 
are the exception on warp farms, but cattle are kept, and a large number 
of pigs are reared and fed to provide an economical means of disposing of 
waste and diseased potatoes. 

915 - Irrigation Experiments at the Experimental Farm of the Boyal-Imperlal 

College of Agriculture at Gross-Enzersdorf (Austria). - Zmtraivm fut Land • 

wirtsekaft, Year 93, No, 9, pp. 101-1x2. Brftxm, May t, 19x3. 

The area to be irrigated was a 10 acre field of lucerne, which at the 
beginning of the operations, was in its fourth year. As levelling was im¬ 
possible, and the nature of the ground precluded the use of irrigation 
channels, the field had to be flooded. The experiments were made in 
X908, J909 and X9X0. The five years' precipitation observations made at 
the experimental fern showed a normal deficit in the rainfall accentuated 
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by the unfavourable distribution of the rains. Underground water only 
could be employed for irrigation, as surface-streams were lacking. The 
water was raised by means of centrifugal pumps driven by benzine-motors. 
Of the to acres, an area of I hectare (2.47 acres) was selected for experi¬ 
ment. This was divided into 10 plots of a quarter of an acre each. 
One plot remained unirrigated and acted as control. The other plots were 
so irrigated that three received obont 148 000 cu. ft. of water during the 
vegetative period, three received 258 000 cu. ft., while the other three 
were only irrigated in the autumn. All the lots were manured alike. 

The following results were obtained: 

On the unirrigated plot, there was a dose relation between the tem¬ 
perature and the time of harvest and also between the rainfall and the 
amount of the crop. This plot yielded three crops with 28 cwt. of dry 
substance per acre. Only the first crop was satisfactory, the others 
being poor and unrdiable. 

Pour crops, hovever, were obtained from the irrigated plots, the 
average results being as follows : 

1. Plots irrigated during the vegetative period with 148 000 cu. ft. 
of water produced 4 tons of dry matter per acre. 

2. Plots irrigated during the vegetative period with 258000 cu. ft. 
of water yielded 3 tons of dry matter per acre. 

3. Plots which were only irrigated in the autumn yielded 3% tons 
of dry matter per acre. 

Thus an excess of moisture caused a decrease in the crop. The 
technical preliminary investigations were carried out by the prof, of agri¬ 
culture at the College, Dr. R. Fischer (Civil Engineer). 

916 - Irrigation Experiments with Brackish Water. — Report of Prof, orestb bor- 

dxqa to the President of the Italian Royal Irrigation Commission. In IV 0 , pp. 22,19x3. 

hi the Province of Bari there is a strip of cultivated land along the 
Adriatic coast irrigated by water which is perceptibly brackish owing to 
infiltration of sea water through the crevices of the limestone subsoil. This 
land is chiefly under tomatoes, but various brassicas, capsicums, the egg¬ 
plant, and even in some places cotton, arc also cultivated. Owing to this 
fact, in 1911, a Royal Commission on Irrigation recommended that a series 
of experiments should be undertaken using water of different degrees of 
salinity, in order to ascertain whether it would be possible to utilize brackish 
water for irrigation on a large scale. The experiments were carried out 
in 1912 by the Station of Agricultural Cfaanistiy of the Royal College of 
Agriculture at Portici in the district of Vitulazio near Capua. Pot cultures 
were adopted and brackish water from the Province of Bari was used. 

The analyses of 30 samples of this water are given. Its composition 
varies. In the case of the minimum salinity, the dry residue at 120° C. 
was 0.272 per cent., the chlorides calculated as NaCi were 0.1696 
per cent., and the carbonates calculated as Na„C 0 3 were 0.0424 per cent. 
In the case of the maximum salinity the dry residue at 120® C. was 0.802 per 
cent., the chlorides calculated as NaCl were 0.588 per cent., and the car- 
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bonates calculated at. Na*C 0 3 were 0.0466 percent. Detailed analyses of 
the soil too are given, showing that it was clayey, and good both with re¬ 
gard to its mechanical structure and its cheiniciil composition; and 
analyses are also given of the water used for the experiments (dry residue at 
loo 0 C., 0.7389 per cent; at 180 0 C., 0.684 per cent.). 

The trials were begun late in the season (July); they were therefore 
only regarded by the writers as preliminary, and will be continued. Never¬ 
theless the results obtained up to the piesent aie tabulated in great detail. 
Seeds of cotton, chicory, maize and tomatoes were planted in zinc vessels, 
each containing 82 to 84 kilos (180 to 185 lbs.) of soil, and manured by the 
addition of 12 grams of bicalcic phosphate and the same amount of ammo¬ 
nium sulphate. The cotton and chicory died off, and were discarded, but 
the other two were each watered with four different solutions : 

a) pure water (from Serino); 

b) water containing */ 4 of the total salts (0.1847 P pr cent); 

c) water » ’/* » (0.369 » ); 

i) water » % » (0.5541 » ) I 

c) water » total salts (0.7389 » ). 

The plants were watered when they appeared to need it, and received 
every time sufficient to form a stratum of from 1.2 to 3.6 cm. deep, the total 
amount received being 36.6 cm. in the case of the maize, and 33.6 cm. in 
that of the tomatoes. The cultures were sheltered from rain. 

During the vegetative period the maize plants appeared to suffer from 
the salts, especially when they were present in the larger quantities, while 
on the other hand, the tomatoes seemed in no wise affected by the salts 
added to the soil, although these were present in the proportion of 5 tons 
per acre in the receptacles watered with the strongest solution. The area of 
each pot was 1.8 sq. ft. and there were 3 plants of maize or 2 to 3 tomato 
plants in each. At harvest-time (October 26) the results obtained were 
as follows: 


Watered with 

frosU 

water 

y 4 strength 

1 

Yt strength | 

1 

'/< *tr< ngth 

undi¬ 

luted 

1 

gma 

gnu | 

gms 

1 Km* 


Maize: 


! 

1 




total avoiage weight of each 
plant. 

4^5 

j 

3*.8 

28,15 

26.15 

*8.7 

Tomatoes : 






total average weight of each 
plant. 

IO5.9 

58.45 

67,1 

56.8 

91 -o 

nvmgc weight of fruit of each 
plant. , * .. 

101,6 

57-4 

62,S 

534 

93.6 
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Iu the case of maize the yield decreased with an increase in the salt; 
in the case of the tomatoes, the maximum weight of plant was obtained 
with least salt, but the weight of fruit obtained with the maximum amount 
of salt was greater than that obtained with the smaller doses, though smaller 
than when fresh water alone was used. With reservations as to the reliability 
of the results when calculated into yields per acre, the writers note that maize 
irrigated with fresh water yielded within four months at the rate of 50 cwt. 
of dry matter per acre, and when irrigated with entirely brackish water 
the yield was a little less than half. Tomatoes with fresh water yielded at 
the rate of 18.3 cwt. of dried stems and leaves per acre and I2i cwt. of 
fruit per acre, while with wholly brackish water the weight of the dried 
stems and leaves would he 20.3 cwt. and that of the fruit m,5 cwt. 

In subsequent experiments cotton and lucerne will be used, as well 
as the two above-mentioned plants. 

917 - Fertilizer Experiments on Peaty Meadows in Hungary. — gyArfas, J6zsbf, 

In K&stdek) Year 23, No. 43» pp. i 553 -i 554 > Budapest, June 7, 1913. 

Repeated manurial experiments on peaty meadows carried out at the 
Royal Agricultural Station of Magyar dv&r had shown tht efficiency of 
phospho-potassic manures for increasing the yield of hay both qualitatively 
and quantitatively, and in 1909 in order to popularise the use of this class 
of fertilizer on the peaty meadows of Hungary, the Experimental Station 
undertook a series of new trials, partly on the grass lands at Hansag 
bordering the Eake of Balaton, and partly on the land belonging to the 
local government at Haromszek. For each trial two plots of 1 katastral 
joch (1.42 acres) each were selected; one acted as control and the other 
received 440 lbs. of superphosphate and 165 lbs. of 40 % potassic fertilizer 
(3 cwt. of superphosphate and 1 cwt. of potassic fertilizei per acre). Trials 
were made in 40 different places, but of these only 24 gave reliable results, 
which may be divided into 3 groups showing the effect of the manures on 
the yield of hay 1, 2, and 3 years after the application of the manures. 
The figures are given in the adjoining table. 

The mean increases in yield show that peaty meadows answer readil> 
to the application of fertilizers, the increased yield per acre amounting to 
15.2 cwt. the first year (mean of 24 experiments), 9,4 cwt. the second year 
(mean of 17 experiments), and 5.0 cwt. the third year. The cost of the 
above dressing should not be above £1 10s per acre, and if the hay be 
valued at is gd per cwt. the application of the phospho-potassic dressing 
is evidently highly remunerative. 
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! Increased yield# of hay per acre 

No. 

locality 


due to manuring 




19x0 

19x1 

X9*ff 

| Total 



cwt. 

cwt 

CWt. 

cwt 


Result* of i 





X 

Mosonszcnlpdlei l . 

!<> 7 

— 

— 

- 

2 

» 11 . 

19-3 

— 

— 

— 

3 

Mosont6t6uy I . . . . 

26.5 

— 


— 

4 

» IX . 

lb.7 

— 


- 

5 

» III. 




— 

6 

Igiiczc . 



1 

— 

7 

Iyukafa. 


B 

I 

— 


Moan . . . 

17.7 

— 


-- 


Results oj 2 yean 





8 

Mobonszcntp&cr III. 

X3-3 

15.2 

— 

28.4 

9 

» IV. 


19*3 

— 

33*« 

xo 

» V . 


XQ-3 

— 

86.X 

XI 

Mosonszentjdnos I . 


8.3 

~ 

15-3 

12 

» II. 


*3*9 

— 

22.2 

13 

Mosontarcsa I. 


15-8 

— 

31.3 

*4 

Tapolcza., 

13 9 

13.9 

— 

27.8 

15 

PStr&c. 

1 3 

3-8 

— 


16 

K^zdinurtonfalv.i. 

2.2 

8.9 

— 



Mean • . . 

X(>*2 

*3*3 

— 

29 5 


Results of 3 year* 





*7 

I^lxniy I. 

<>3 

3*G 

4*1 

14 0 

x$ 

» II. 

X2 6 

M*7 

*4*5 

41.8 

19 

» III. 

9.3 

9.x 

5*5 

*3*9 

20 

MosonUiesa II. 

28.5 

34 

7*0 

38.9 

21 

B<ik . 

10.7 

6.7 

4.x 

27 5 

22 

Zulaupdti. 

8 0 

1,6 

X.0 

xo.6 

*3 

BroicrgAly 

10 5 


1,9 

x6,o 

H 

Bdrdnd. 

t> (> 

1*2 

*5 

13 * 


Mean . . . 

X2.3 

5*9 

5.0 

33** 


Total mcaiw , . , 

*5** 

j 9.4 

5.0 ! 

— 

—SB 

S-'" -- _ , 



, ^ mm+m 
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918 - New Experiments on the Utilization of Phosphates in Russia. — x. kot- 

ciiekov, V. in Isviestia Moskovskajo Sclskohhosiaistvenna *0 ImHtula, Year XIX, Pari I, 
l>p. 33“55s 55-59» 60-68, 69-72 and 205-222. Moscow, 1913 — 2. Pkrixourin, Th. T. 
Ibid., pp. 142-151. — 3. Jakoushkin, I. V. Ibid , pp. 152-178. — 4. Galzev, P. H. 
and J akoushkin, I. V. Ibid.; pp, 193-204 and 223-232. 

The above papeis describe the continuation of experiments made iu 
Prof, Prianishnikov’s laboratory at the Moscow Agricultural Institute, with 
the object of utilizing the poor phosphates of Central and Eastern Russia (i). 

M. Kotchekov reports experiments, made at the instigation of Prof. 
Prianishnikov, on the use of sodium bisulphate (industrial residue from the 
manufacture of nitric acid)in concentrated solutions (D = 1.475) for treating 
Viatka phosphates (57.7 per cent, tricalcic phosphate) and Smolensk phos¬ 
phates (32.6 per cart, tricalcic phosphate), dissolving respectively 97and 
95 per cent of the total phosphoric acid. On treating the solution with 
milk of lime, a precipitated phosphate was obtained containing an average 
of 25.3 per cent, of P a 0 5 of which 92.6 per cent, was soluble in Petermann’s 
ammonium citrate; the Viatka phosphate alone gave 37 per cent., with 91.5 
pet cent, citrate-soluble, while the Smolensk gave 22 to 34.4 per cent, and 
98 to 66 per cent, citrate soluble. 

The residue from the manufacture of trinitrotoluene contains, after 
the third nitration, an average of 62 to 72 per cent, of sulphuric acid, 2 to 3 
per cent, of nitric acid, and 0.3 per cent, of organic matter. The results 
of experiments in preparing superphosphates from Viatka phosphates by 
means of this residue and by ordinary sulphuric acid are given in Table I. 

Table I. 


Sulphuric .veil hU 52 0 Ik'HU- 
1116 used for treating 20 
parts ot phosphate . . 


Nitro superphosphate 

Ordinary aupciphospi ate 

No. 132 

No. *34 

Not 

thied 

No. 31 

No* 3.' 

No 34 

Not 

dried 

Not 

dried 

Dried 

at 

Not 

dried 

Dried 
at 85* 

Not 

dried 

Dried 
at 85° 

13 2 


J3 

13.5 

l|.<> 


Analysis of the superphosphate ( calculated on the dry matter) 


Total r, 0 „. 

17.2 

17*3 

17.9 

17.1 

17.0 

1O.8 

10.8 

17.1 

Citrate-soluble 0 B . . 

— 

—* 

— 

r< 5 .| 

10.2 

16.7 

16.3 

16.7 

Water-soluble P 2 0 „ . , 

15.24 

13*7 

3 5.4 

1 . 4.9 

12.6 

IJ.O 

M *7 

14.4 


IKi). 


(1) See No. 898, B. Juw 191a, 
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The analyses allow the good quality of Ihenitrosuperphosphates, which 
are also drier and more powclety than the ordinaiy super. 

Fresh experimerits were undertaken on the preparation of double 
superphosphates by using sodium bisulphite. Superphosphate prepared 
from Viatica phosphates and sodium bisulphate was dissolved, and the 
filtered solution was concentrated on a water-bath, the crystals of sodium 
sulphate formed being removed. When concentrated to 45 0 Beaurue the 
solution contained 20to 22 grns. of P a 0 3 perlitreandattacbeddegelatmized 
bone dust vigorously; by this means a double superphosphate was formed 
containing up to 24.3 or 25.6 per cent, of P a Oj, of which 98.3 or 92 per 
cent, was water-soluble; this product contained some sodium sulphate but 
its physical properties were satisfactory. 

Experiments were made on the preparation of superphosphates with 
the sulphuric acid residue from the purification of petrol. This residue con¬ 
tained 931 gms. of sulphuric acid per litre, with a density of 49.6° Beaume; 
it was used on amounts between 50 gms. and 2 kg. of degelatiuized bone 
dust and Viatka phosphate, and on a larger scale on 20 kg. of Viatka phos¬ 
phate. The phosphoric acid of the bones was almost completely dissolved, 
and the result was a superphosphate containing 21.25 per cent, of total 
P a O s and 21.12 per cent, water-soluble; the super from the Viatka phos¬ 
phates contained 14.27 per cent, of total P a 0 3 and 12.74 per cent, water 
soluble. Both the prod ucts were sufficien tly dry a nd powd ery. 

M. Peritourin has studied the conditions of equilibrium occurring du¬ 
ring the preparation of double superphosphate by means of sodium bisulphate. 
For this purpose phosphoric add and sodium sulphate were dissolved in 
the proportions in which they are formed when calcium phosphate is trea¬ 
ted with sodium bisulphate; as the evaporation over the water-bath pro¬ 
ceeded, recrystallization of sodium sulphate with a littfe monosodium 
phosphate took place; ut a density of 1.40, only 5 per cent, of the P a 0 3 
kid precipitated. 

Following previous culture experiments in Prof. Prinmshnikov’s labora¬ 
tory, M. Jakoushkin has carried out sand-cultures of oats, barley, wheat 
and millet for three years ; he has confirmed the fact that certain Russian 
phosphites may serve directly as a source of phosphoric acid for Grauiineae. 
Senguiley phosphates give results only a third below those with soluble 
phosphates. Other phosphorites from the governments of Simbirsk und 
Saratov have proved to l>c utilizeble by Grumincne, if not totally, at least to 
the same extent ns the Senguiley phosphates, ns regards the nearly insoluble 
protein phosphorus of plants. These phosphorites come from the Gault, 
but not all phosphorites of the Cretaceous period jxwsess tliis valuable pro¬ 
perty. These phosphoritesarehighlysolublein ammonium citrate (Wagner’s 
or Petermatm’s). By three extractions with Wagner’s reagent about 20 per 
cent, of the P a Oj was obtained from an ordinary phosphorite, and over 
50 per cent, from the Senguiley phosphorite. Petermann’s reagent extractfed 
14 per cent, of the P a O s from Senguiley phosphorite, but only traces from 
an ordinary mineral phosphate. These results encourage the hope that cer- 
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tain min'eral phosphates of the Albian (Gault) series may he used directly as 
manure. 

Pot cultures in sand carried out by MM. Galzevand Jakouslikin, with 
plants possessing considerable power of assimilating phosphoricacid (lupins, 
buckwheat, mustard), confirm the comparatively easy assimilability of 
the Albiau phosphates, and iu particular of those from Senguiley. 

Some of the results are shown iu Table II. 


Tabi,e II. 

P a O s in the crop, mgm. per pot. 


Phosphorite 

Yellow laplns 

Buckwheat 

I. 

II. 

Senguiley (Gault).. 

60.96 

96.89 

102 0 

Sinenkije (Gault).* 

— 

82.13 

— 

Mangishlak (Gault). 

— 

— 

77.I 

Penza (Neocomian). 

41 92 

— 

— 

Durraan (Turonian). 

20.45 

— 

— 

Burluk (Turonian).* . . . 

— 

43 75 

715 

Novoselki (Rjasen). 

— 

— 

495 

Kusjminski (Rjasen). 

— 

— 

* 7-5 


Using cultures iu pots containing 4 kg. of sand, M. Kotehekov studied 
the comparative action of the phosphoric acid soluble iu ammonium citrate 
of the various pliosphatic manures. In the fourteen series of experiments 
with flax, oats and millet, the nutritive elements were used in the usual quan • 
tities, except in the case of phosphoricacid, which was given at half the 
strength so that any lack of it would show up better. The amount added was 
0.14a gm. of P a O s , either dissolved in citric acid, or citric acid and water, 
or in an insoluble form. Table III shows the phosphatic manures used. 

The experiments showed that the value of the phosphoric add soluble 
in Petermann’s ammonium titrate varies considerably. Thus the action of 
that from basic slag and precipitated phosphates was excellent, while that 
from washed superphosphate and bone dust was almost none. Exceptions 
were given by washed Viatka superphosphate, which had a satisfactory ac¬ 
tion, and Smolensk precipitated phosphate (obtained by the use of sodium 
hisulphateand first product of piedpitation by lime), which had an unfavour¬ 
able action. 
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Tabu? III. 




i’ a o s 



total 

soluble in citrate 
and water 

soluble in water 

xqxi Experiments. 




x. Ordinary superphosphate. 

— 

I79 

16 9 

2 Kostroma superphosphate. 

— 

142 

xo x 

3. Id watei washed , . . . 

— 

4 * 

— 

4. Precipitated phosphate . 

40 X 

374 

— 

5. Id from Smolensk , 

43 9 

28 3 

—- 

6. Basic slag.. 

13 5 

— 

— 

7 Degelatimzed bone dust. 

132 

2 2 

— 

1912 Experiments. 




8 Carolina supei phosphate.. 

i 

*5 9 

125 

9 Id, washed In water and 

calculated as citrate-soluble P, O s . . 

— 

— 

— 

xo. Viatka superphosphate. 

— 

*4 7 

125 

xi. Id. washed. 

— 

— 

~ 

12. Washing water liom ix , . ♦ . . . . 

— 

— 

— 

13, Piecipltated Smolensk phosphate, pie 
ptued with sodium bisulphate. . , . 

34 4 

j 

— 

14 Basic slag. 



- 

15, Id. <-oUibU* in Wagnei’s abate. 

— 

108 


__ ! 



- 


MM. GalsSev and Jakoushkin have carried on experiments for three 
years on the action of pyrites and its oxidation products. These have shown 
that the breaking down of the pyrites cannot be counted on during the 
period of growth ; mixtures of pyrites and phosphorite gave no increase in 
the assimilation of phosphates by oats. But altered pyrites, containing 
sulphates and sulphuric acid, exercises 0 dissolving action on phosphorites. 
In normal Hellriegel cultures both ferrous and ferric sulphates increase the 
assimilation of phosphates. 
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Considering the importance for Russian agriculture of a local supply 
of phosphatic manures, these investigations have shown that Russian 
phosphorites, in spite of their relative poverty, present possibilities of eco¬ 
nomic utilization a) by treatment with residues of other industries, 
b) by direct use of those specially suitable for the purpose. 

919 - The Phosphate Question in Tunis. — bertainciiaud, k . (Director ot the of¬ 
ficial laboratory for Agricultural and Industrial Chemistry in Tunis). I*es Phosphates 
Timisiens: leur Origine et leur Assimilabilitd. Exportation de l’Acidc Phosphorique par 
les Rtoltes. — Revue agricole et viticole de VAfrique du Nord, Vol. II, Nos. 54, 55, 
and 56, pp. 26S-270, 292-297 and 323-325. Algiers, March 22 and 29, and April 5, E913. 

The soils of Tunis are generally poor in phosphoric acid, both as tri- 
basic phosphate and as 'assimilable phosphoric acid. The high lime content 
checks the lissolving action of the weak acids in the interstices of the soil. 

Tunis is a cereal-exporting country, and though the reserves of ferti¬ 
lity are considerable, the soil eventually becomes worn out, and the low 
yields show that these reserves are now considerably reduced. 

The final estimates of the Food Supply Committee of the Regency fix the 
yield of wheat at 4 qx. per ha. (nearly 6 bu. of 60 lbs, per acre) over the whole 
area under cultivation ; analyses made by the writer furnish the fol¬ 
lowing data. 

Pji 0 6 exported 


Cereals exported from Tunis 


during the period 1907-1912 

% of grain 

total 


Wheat .... 126 320 tons 

Barley .... 356 600 » 

Oats.244 400 » 

0.82 

O.72 

o*55 

1 036 tons 

2 568 » 

T 344 )) 

livestock exported from. 

Turns during the period 1907-1912 

Weight of 
bones 

Total ss 
p 2 o 5 
exported 

j 948 ton:- 

583 113 head 

4303 tons 

878 tons = 

00 

GC 


Total P 2 o B exported 

5 826 tons 

This amount represents 1 

1 real loss for 

Tunis, as the corresponding 


imported products are consimied in the towns and leave no residues fox 
agricultural use. 

Rut Tunis possesses some of the most important deposits of phosphates 
in the world ; only they cannot be used direct, even finely ground, owing 
to the amount of limestone in Tunisian soils, except the sandstone soils 
of Kroumiria. 

In this connection, the writer remarks that, with an exportation of 
1 828 000 tons of phosphate from Tunis in 1912, there is a mean annual 
importation for the period 1907-12 of 4601 tons of superphosphate, cor¬ 
responding to 2037 tons of calcium phosphate (1). 

(1) According to a report sent to us by the Director-General of Agriculture, Commerce 
and Colonization, a new local factory, with a potential output of 20 000 tons, put 10 000 tons 
on the market in 1912. This would account for the lowering ot the importation from 
9184 tons in 1911 to 2759 tons in 1912. See: Production el consommation dm mgrais chi - 
miquea dam U monde t pp, 66-69: Rome, 1913. {Ed.), 
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The average phosphoric add content of soils in Tunis is 0.08 per cent; 
reckoning a density of 1.5 and a depth of 8 in. of ploughed soil, there would 
be 2130 lbs. of P a 0 5 per acre ; to reach the 4450 lbs. given by Joulie for 
normal fertility, 2320 lbs. must be added ; this would mean applying 6 % 
tons of super at 16 cer cent., or 3 % tons of a phosphate at 30 per cent., nuking 
an expenditure of £ 16 or £ 6 per acre. But it would no doubt be suffi 
ciejxt to replace twice the amount removed : a good average crop of wheat of 
26 bu. would remote 20 lbs, of P a 0 3 ; this could be replaced by 270 lbs. of 
superphosphate at 16 to 17 per cent., making (at present prices) a total cost 
of 7s 6 d per acre. This would be amply repaid by 1 y 2 bushels increase 
in the crop of wheat, where as an excess of 6 bit. ought easily to be got (1). 

In conclusion, the writer remaiks that in Tunis superphosplia teshonld be 
turned in by deep ploughing some time in advance, to give the best results. 


920 - Consumption of Superphosphates in Hungary. — kovAcsy, b^la, in Kbttiiek, 

Year 23, No. +2, pp. 1532-1533. Buviape&t, June 4, 1913. 

The above paper gives interesting data as to the consumption of super¬ 
phosphates in Hungary, showing the average quantity used on a given 
area of cultivated laud for every county, in 1907, 1911 and 1912. 

The data, however, refer exclusively to the super produced in and sold 
by the factories affiliated to the Hungarian Association for the Use of Che¬ 
mical Manures, and do not include the amoiuits imported ; nor do they re¬ 
fer to other chemical manures* Superphosphate, howevter, is by far the 
most important manure in Hungary, its consttmption reaching 80 per cent, 
of the total for chemical manures. 

In a detailed table, the writer gives the figures collected in the 63 coun¬ 
ties , dividid ing these into four groups according to the quantity Used in 1911 
and 1912. The figures of the three years show variations between lb. 
and 72 lbs* per acre (0,5 kg. and 46.6 kg. per arpent cadastral), but on the 
whole show a marked progressive increase. 

The following table shows the grouping of the counties for igri 
and 1912; 

Group I. (8 counties): consumption more than 25 kg. per arpent cadastral 
(381tos. per acre). 

Group II. (12 counties): more than 10 kg. per arp. (i5lbn. per hoc). 

Group III. (16 counties): more than 5 kg. i>er arp. (7 P«r acre). 

Group IV. (27 counties): less Ilian 5 kg. per arp, (7 % lbs. iwr acre). 


The total averages for the four groups, in lbs. per acre of cultivated 
land, are as follows: 



*907 

X9U 

191 * 

Group I.. 


36.2 

44.2 

» II.. , , 


18,4 

31.5 

» III. 


9.5 

X0.9 

» IV.. . 


3.0 

3*4 


(x) See No. 34$, B, April 1913. 
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921 - Experiments with Radio-active Substances. — bemiiault, e , brucionSre. e. 

and Berxhaxjlt, P. in Annales de I’Ecole Nattonak <TA 'ncuUure de Gnt>non, Tra- 
vJttx du Enbomtoirc d’Agrlculture 1910-191x-1912, Vol. Ill (Agriculture), pp. 1-62. 
Paris, 1912. 

The writers remark that the question of radio-active manures is still 
very obscure; to test the matter for themselves they have made a series 
of laboratory experiments and culture trials (1). 

Laboratory experiments — The introduction of uranium protoxide at 
0.05 to 1 per cent, into Knop culture solutions had good effects on some plants 
(French beans), and markedly harmful effects on others (barley, maize) ; the 
results with barley suggest that the optimum amount of the radio-active 
substance had been passed. 

A sample of radio-active manure sent by the Radium Bank was de¬ 
clared to have the following percentage composition ; silica, 80.44; water 
and volatile organic matter, 10.54; oxides of iron and alumina, 2.20 
total sulphuric add, 5.40; soluble phosphoric add, 1.37; soluble salts 
and soluble freeadds, 3.32; uranium, traces; samples very variable, espedally 
in free adds and phosphoric add. 

The writers found that this contained onlyo.1109 per cent, of total phos¬ 
phoric add, and that the radio-active energy was less than 0.01 of mixed 
uranium oxide. In spite of its doubtful composition, it has given an in¬ 
crease in the fresh weight of wheat in culture experiments. 

On the whole, this first series of experiments seems to show that in 
the first stages of growth of plants radio-active substances have a favourable 
action on the increase of green wdght. 

Field experiments (1910-19x1). — The radio-active manures have been 
tried, according to the recommendations of the Radium Bank, in very 
small quantities as compared with other nutritive substances, chiefly 
at 2 or 3 per cent, of a dressing of superphosphate, but ranging horn 1 to 10 
per cent. The radio-active manure was applied alone, with superphosphate, 
with blood, with superphosphate and blood, and with superphosphate, 
blood and a potash manure. The following series of experiments were 
established: wheat (two series, one in pots); rye (one series); barley 
(two); oats (fonr); pulse crops (two); leguminous fodder crops (one); fodder 
grasses (one); oil crops (fonr); flax (one); potatoes (two, one with old 
and fresh radio-active manure); Jerusalem artichokes and helianti (one), 

The following table gives the number of experiments showing an ex¬ 
cess (+) or a deficit (—) on the means of each series; the experiments with 
fresh radio active manure are not reckoned. 


(x)See No. 781, B. May 1912; No. 1313, B. Nov. 191a ; and No, 330, B. April 


* 9 * 3 . 


(£ 4 .). 
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Radio-active manure used 



alone 

with super 

With qtood 

with super 
and blood 

with 

complete 

manure 

Total weight of crop. 


— , 

*+.*—• 

«+* 

2-f-, *—. 

Straw, dried or gieen stems . . 

7+,6—, 

l8-j-Is=s20— . 

!+• 

+• 

2+> i— . 

Grain... 

6 +,&—, 

I7+,22—. 

a-hi—. 

2 +, I—. 

2 

Tubers. 

i-|-,9 — 

4+,2— . 

1 

» 

» 

™+A— 


The following conclusions may be drawn from these results : 
a) Radio-active manures alone may or may not be advantageous ; 
the number of positive and negative results is about equal for the total 
weight of the plants, a^d for the stalks and grain, but the negative results 
are the more numerous for the tubers. 

(b The addition of radio-active manures to superphosphate is generally 
unfavourable, particularly for the grain; for tubers, however, it is 
favourable. The following table shows the action of the radio-active manure 
when added in varying proportions to superphosphate. 



1 % 

(**/* 3 H 

Has. per acre) 

■ 5 * 

§* - 

3 % 

(8 and 0 lbs. 
per acre) 

5 and 6 % 
(xx and x8 * 
lbs. per acre) ^ 

xo and 15 % 
(* 7 . 3 $» 45 
and 67 lbs. 
per acre) 

Whole plant (stem and sec cl) . 

4 +, 3 —• 

5 +,i=-, 5 - 

2 -f. 

i> 

1 +. 7 —- 

Stiaw, driest a green stems , . 

a-t-,i—,4-. 

0 +, 3 —• 

6+, 3—, 

—- 

3 -h 11 — 


4 +.3 —• 

5 +.6—. 

7 +» 

tt 

t+, 7 —- 

Tubers . 

1 +, I—. 

1 +.*--• 

» 

n 

+ 


Radio-active manures at 1,2 and 3 per cent, seem to have no effect, 
but at 10 and 15 per cent, the negative results increase, except for tubers, 
for which the figures are not decisive. 

c) the addition of radio-active manure to dried blood was made in 
only a few experiments, but the positive results seem to predominate. 

d) With the addition of radio-active man ure to a mixture of superphos¬ 
phate and dried blood, the positive results are the more numerous, both 
for stems or straw and for grain. 

e) lastly the addition of radio-active manure to a complete manure gene¬ 
rally gives a larger yield, even of tubers. 
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These field trials do not allow practical conclusions to be drawn; 
further experiments are necersary. Whatseerus certain is that itis uotadvan- 
tageous to employ as much as 18 or 45 lbs. of catalytic manure with super¬ 
phosphate alone. Radio-active substances seem to be more efficacious in 
presence of a complete manure than withphosphaticor nitrogenous manuring 
only; in this case the best action is with dressings of 36 to 45 lbs per n ere. 
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922 - The Assimilating Energy of Plants Cultivated under Different Light Inten¬ 
sities. ( 1 ) - Ro9c E ill Annates des Son now Nat unites f Botanique Vol. XVII, 
No. 1-4, PP> x-iio, Paris, April and May 1913. 

While varions mvestigatois have examined the effect of light intensity 
on the development and structure of plants, others have studied assimi¬ 
lation under different degrees of illumination, and the present enquiry 
was undertaken to connect the two series of investigations. The experi¬ 
ments were carried out at the Biological laboratory at Fontainebleau 
during the summer months June to September. 

The subsects of the research were Teucrinm scorodonia and Pisim 
sativum chosen as being typical shade and sun-loving plants respectively, 
and the various light intensities were obtained by using shelters covered 
with woven material of different textures. Five grades of light intensity 
or illumination were employed, as follows: 


I = Yj of the unshaded light 

II = V, 1 » » 

HI -t % 1 » R 

IV = % » R » 

V s. unshaded tight. 

Tie A. treats his results under five different headings: 

The inf nonce of light intensity on the production of green and dry 
matter and also on the external appearance of the plants. 

leaves were taken irom Tcucrium scorodonia at 3 different stages of 
the development of the plant and their area and green weight were 
determined. At the end of the experiment the whole plants were sepa¬ 
rated iutoroot and shoot, and analysed for green and dry matter. 

Both the weight and the area of the leaves were at their maximum 
in illumination m, but the weight per unit area, or in other words the 
thickness of the leaf was greatest in direct sunlight and diminished with 
each reduction of the light intensity. Turning to the effect on the plant 
as a whole, both green and dry weights diminished with each degree of 
shading while the water content increased, but the effect of decreasing 


(1) See also No. 351 B April 1913. 

« 792 » July » 
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A) Leaves only. 



Area in cm* 

Green weight, in mg. 

XUnmteatton 

I 

II 

in 

IV 

n 

n 

n 

HI 

IV 

V 

Teucnum scorodoma: 











4 leaves developed . . . 

— 

0.1 

0,2 

0.2 

0.1 

— 

5 

8 

9 

5 

6 s » 

— 

05 

0.9 

0.4 

0.3 

— 

28 

52 

34 

28 

Adult plant. 

0.2 

5-T 

65 

3-6 

1.2 

7 

285 

4«>5 

312 

[26 

Pisum sativum: 











2 leaves developed * * . 

— 

0.42 

0 48 

0.55 

o*5 

— 

56 

Gi 

75 

82 

4 » » 

— 

1.0 

M 

*•7 

1.2 

— 

82 

135 

173 

159 

Flowering. 

— 

1.2 

1 6 

2.7 

2.7 

— 


123 

280 

180 

Fruiting. 

— 

O.7 

r.o 

1.8 

1.3 

— 


100 

176 

M5 


B) Whole Plant. 



Teucnum scorodonia j 

Pisum sakoum 


IX 

nr | 

IV | V | 

m 

rv 

V 

Green weight .... gms. 

Dry s . s 

Shoot per cent of whole plant 

21.82 

3*96 

9T.00 

48-35 

9.90 

88.00 

54*95 

Ib.u6 

8<m| 70.9 

32.3 

4.0 

58.3 

8.35 

81.2 

12,91 


the light noted in opposite directions- on root .utd shoot respectively, the 
relative proportion of shoot increasing as the shade deepened, (r) 

With Pisum sativum the leaves were measured and weighed at 4 dif¬ 
ferent stages of plant development, and the general results resembled those 
obtained with Teucrum scorodonia only that Pisum sativum showed 
itself far less tolerant of shade, so that the optimum illumination for 
the development of the leaves shifted from HI to IV, and, while the green 


( 1 ) Ilhanination. green wt of plant, gnu* % shoot m plant wt. of shoot gnu. 


XII 48.35 880 42.5 

V 54*95 70.9 38*9 

The aciial portion uf the plant or, in other wolds, the crop is thefori* larger in Illumination 
XU than V. (£rf). 
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weight per urit area (i. e thickness) of the leaves at illumination II was 
only about smaller than that of the leaves developed at illumination V 
in the case of Tcucrium scorodonia) the green weight per unit area of the 
leaves developed at illumination V was twice as great as that of those 
developed at illumination II. Moreover when considering the de¬ 
velopment of the plant as a whole, the drop in green and dry weight for 
each degree of shading was much more sudd on with Pisum sativum than 
with Teucrium scorodonia. Pisum sativum flowered and fruited in Illu¬ 
minations V and IV, and flowered but failed to fruit in illumination III; 
but in illumination II the plant was pathologically affected. Tcucrium 
scorodonia. on the other hand, was apparently normal, though reduced in 
size, even in illumination II. 

The chlorophyll content of the leaves was estimated by Lubimenko’s 
colorimetric me thou. The results show that the chlorophyll content 
increased with shade and was higher in Teucrium scorodonia than in 
Pisum sativum, but in no case were the diflerences very large, aud from 
observations made on Pisum sativum the variatiot s appear to be due rather 
to a concentration of the pigment in the chloroleucites than to increased 
numbers of the latter. 

Further the anatomy of the leaves was in vestiga ted aud showed very 
marked differences especially in the case of Teucrium scorodonia. leaves 
of the latter developed in the full light showed a very irregular surface 
and iuconspicuons vascular bundles; when the light was reduced the leaf 
flattened out, become thinner, and the vascular bundles, especially the 
mid-rib, became larger and more prominent, with a still greater reduction 
of light the leaf became very attenuated. In the case of Pisum sativum 
no such differences were observed; the leaf merely got thinner; but in 
both cases the reduction of the palissude cells was remarked, first from 
two to one layers, and finally to none at all. 

2) The measurement of the Assimilating-Ewrgy. 

This was carried out by placing a loaf in a wide test tube with a 
known volume of air and carbon dioxide, and measuring the amount of 
carbon dioxide which was absorbed in a given time (1 to 3 hours according 
to the rate of assimilation) tlio results being always expressed as cc. of 
carbon dioxide absorbed by 1 gm of green leaf in 1 hour, (CO, gmm-hour). 
These figures naturally represent the difference assimilation minus respi¬ 
ration, hut some preliminary experiments where the latter was determined 
showed that the difference though smaller was of the same order as the 
real figure, and could quite well be used to express the variations observed 
in the behaviour of the leaves. 

The atmosphere used contained about 10 per cent of carbon dioxide 
and the tests were carried out on bright days and during the horns of 
greatest li ght . Further a constant temperature was ensured by running 
cold water round tire test tubes. 
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3) Assimilating Energy of leaves in the same degree of light intensity 
as that in which they were developed . 


Oc. of CO* absorbed by i gm. of green leaf in x boot 


Stage la the development 
of the plant 

tst 

a leaves 
developed 

and 

4 leaves 
developed 

3rd 

flowering 

4 th 

fruiting 

Pisum Sativum 


; 




Developed and tested at ill. II 

T.60 

1.89 

r.88 

2.50 

» * 

1 

IH 

3 82 

2.47 

2.47 

3-47 

* » 

IV 

4.08 

5-52 

4.C>8 

7.38 

s ft 

V 

6.08 

5.23 

4-33 

8.12 

Teucrium scorodonia 


4 leaves 
developed 

6 leaves 
developed 

xa leaves 
developed 


Developed and tested at ill. II 

2.69 

4.82 

7*3° 

— 

» » 

III 

6.X3 

7.00 

7-*3 

— 

» » 

IV 

6.oi 

6.12 

732 

— 

» » 

V 

6.90 

6.07 

7-45 

— 


From the second stage onward the Pisutn sativum results may be 
divided into 2 groups: one consisting of classes IV and V where the plant, 
making use of the slight degree of adaptation it possessed, was able to 
nuke up for the reduction of light at the lesser illumination by modifi¬ 
cations in its structure and chlorophyll content, and the other consisting 
of classes II and III where the assimilating energy is definitely lower 
and proportional to the available light, Temritm scorodonia, on the other 
hand, shows throughout its development a very groat adaptability to .shade 
though the high assimilating energy of plants in dass II is not deve¬ 
loped till the 3 ri stage. 
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4) Assimilating Energy of plants developed under different degrees of 
light intensity when exposed to direct sunlight. 



Considering first Pisum sativum, here again as in the previous table, 
the classes IV and V ran fairly well together, class IO presented consi¬ 
derable fluctuations according to its stage of development, and in the 
flowering stage actually had a higher assimilating energy than the group 
IV-V. In dass II the assimilating energy was always low. Turning to 
Teucrium scorodonia, the outstanding feature of the table was the high 
assimilating power of class HI which surpasses that of the group IV-V 
in each stage, while the assimilating energy of class H was also compa- 
rativdy high especially in the last stage. Thus the conclusion may be 
drawn that a leaf developed in shade can exhibit a higher assimilating 
energy in direct sunlight than a leaf developed In sunlight and the 
writer attributes this to the increased chlorophyll content 


5) Complementary Experiments : 

Assimilating Energy of plants developed under different degrees of light 
intensity when exposed to a low illumination. 


00, gram-hcmr 


Plant developed at ill: I tested at ill. I.3 27 

» » » V » » » ».1.04 

# » » II » » » II * . ..2»48 

a » i» V » » » ».O .73 

» » » Hi » » » in.7,13 

» » » V » » » ». 3 * 9 * 
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The experiments were carried out with adult plants of Teucritm sco- 
rodonia and showed that plants developed in full light were at a great 
disadvantage when transferred to shade compared to those developed in 
the shade, or in other words emphasised the adaptive modifications which 
the shaded plants had undergone. 

The results given under the headings 3) and 4), though not absolutely 
comparable, would suggest that plants developed in low light intensities 
inaease their assimilating energy when transferred to sunlight, and a last 
set of experiments was planned to see whether the supposition held 
good in the extreme case where leaves of a plant developed in illumi¬ 
nation I were tested simultaneously at illuminations I and V: 

COj gram-bout 

Plant developed at I anil tested at I.i 99 

» > 0 ') > i)V..1.n 

) > » V » » V , . , , ,.6.00 

» » > v » » I . ... I 04 

The results show that when the light intensity is reduced to */# , 
the assimilating energy is very low— i. e. I / 3 of that of the plant deve¬ 
loped and tested in sunlight — but the adaptation lias been carried to 
such a point that the leaf is unable to profit by the increased illumination 
when placed in direct sunlight, yet it is more active in illumination I 
than a leaf developed in illumination V. An analogous effect is obtained 
when young plants are transferred to increased light intensity and it is 
probably due partly to lack of protective tissues and partly to deeper 
causes depending on the activity of the protoplasm itself. 

In conclusion the general results show that plants have the power 
of modifying their stricture and chlorophyll content within their indivi¬ 
dual limits of adoptability,so that, under nattual conditions, their assi¬ 
milating power t tends to remain constant through the different light 
into sities. 

- On the Penetration of Different Forms of Nitrogen in Plants: Adsorption 
Phenomena, Influence of the Nutritive Medium. - chovcuak, d. m Compm 

R*ndtH dr VAtcuUmie des Sctetur >, Vol. 150, Nos, «md a*, j>j>, t6<)6-x6<>o and 

1784-1787. Paris, June a and 9, X913. 

The writer shewed in his previous work (i) that the absorption of xu- 
trogen by plants was dependent on the concentration of the solution in 
contact with their roots, and he then proceeded to extend his investigations 
by studying the effect of rising different compounds of nitrogen, hi the 
course of the experiments it was notiefed that the roots of some young plants 
which had been killed by contact with magnesium sulphate had not lost 
their power of absorption ; the following trials were therefore planned to 
embrace both live and dead roots. 


(1) Sc No. 235, H. March 1013 


{Ed.). 
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125 wheat seedlings 3 to 4 weeks old were selected and their roots were 
removed ; these were carefully washed in distilled water and plunged into 
100 c. c. of various solutions containing known quantities of nitrogen. Others 
which had been killed by immersion for half an hour in boiling water were 
similarly treated. The equilibrium of thesolutions was immediately disturbed, 
and after 10 minutes the roots were removed and the solutions were analysed. 
The results are given below: 


Solutions 

NH| CL 

Na NO, 

Glycocol 

Tyrosin 

Hydroryi- 

amine 

Chloride 

Nitron n oii finally present in the 
solution: mgin. 

9 

9 

9 

9 

B 

B 

B 

B 

Nitrogen { b 7 living roots: mgm . 

0.091 

0.182 

0*053 

0.105 

0.042 

0 

■8 

Oi 

1l)r 


absorbed ) . . 

( » dead a » 

0 . TO 

0.20 

0.055 

p 

H 

0 

00 

0.075 

0.153 

0.146 

0.043 

Nitiogcn per kilo of (lead roots . , 

«-7 

23*4 

6.45 

12.7 

8.8 

18.0 

17.2 

5*1 

Nitrogen per litre of the solntion at 
the end o! the experiment with dead 
loots. 

4.3s 

8.76 

4.8 

9*7 

4.6 

9.2 

3.9 

5.0 

Coefficient of ) Concentration in toot 
distribution ) Concentration m sol. 

2.68 

2.68 

i *3 ^ 

1.32 

1.92 

i -95 

4-35 

X.02 


The amount of nitrogen absorbed varies considerably with the nature 
of the compound in which it is present, and while both live and dead roots 
absorb approximately equal quantities of nitrogen when presented under 
the form of ammonium chloride and sodium nitrate, the dead roots absorb 
a larger quantity when it is presented under the form of glycocol, Ihlrther, 
when the writer compared the amount of nitrogen per unit weight in the 
dead roots and in the liquid which surrounded them at the end of the experi¬ 
ment, he found that the roots were richer in every case, the ratio or coeffi¬ 
cient of distribution rising to over 4 in the ease of tyrosin. From this he 
concluded that the nitrogen must have been adsorbed by substances contained 
in the roots. When the roots were transferred to distilled water, the 
adsorbed nitrogen was gradttally lost, but whereas the power to fix a fresh 
quantity seemed unaffected when the roots were replaced in ammonium 
chloride or sodium nitrate, it was greatly diminished when they were re¬ 
placed in glycocol and tyrosin. Again, by treating tbe roots with boiling 
alcohol the adsorbing power was attenuated with regard to ammonium 
chloride but Unaffected with regard to sodium nitrate. In this latter 
case, however, the power was restored by macerating the roots in an 
alcoholic extract of fresh roots, showing that the adsorbing substance, 
though insoluble in boiling water, must have been dissolved by the alcohol. 
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For a particular compound the adsorption was proportional to the con¬ 
centration of the solution in contact with the roots, as shown by the 
following figures: 


Initial concentration, intm*iu, per litre 5 25 50 100 200 250 

Nitrogen adsorbed, mgm.0.07 1 0.36 0.74 1.48 2.5 2.75 

When these were plotted they formed a curve strictly analogous to 
that obtained when dealing with tie absorption phenomena of live roots. 

In the next set of experiments the effect of adding various salts to the 
nutritive fluid was studied. The dead roots of 75 plants were immersed for 
10 minutes in solutions containing 5 mgm. per litre of nitrogen in the form 
of ammonium chloride and 0.4 gm. per litre of each of the salts given below. 
The live roots of 145 plants were immersed for 70 minutes in solutions con¬ 
taining 0.25 mgm. of nitrogen per litre tuid 1 gm. per litre of the various salts: 





nh, a 

nh*ci 

+ 

MgSo* 

NH* Cl 

+ 

No, So* 

NH* Cl 

+ 

Mg a. 

NH* Cl 

+ 

Ca Cl, 

NH* Cl 

+ 

Ca So* 

NH* Cl 

4 * 

Nft* Co, 

NH* Ct 

+ 

Nad 

N adsorbed 
root 4 *. . . 

by 

dead 

MO 

(0.06 Mil). 

0 

1 

23-2 

31-5 

37.0 

42*0 

82.0 

N ateorbed 
roots . . . 

by 

live 

too 

(0.137 ms.) 

8.2 

| 

32.0 

48.0 

55.0 


64,5 


In the case of the live roots it was observd that if the solution were shaken 
the rate of absorption became constant after to to 15 minutes, while in the 
case of the dead roots some preliminary trials showed that the equilibrium 
of the solution ms not disturbed immediately, as when ammonium chloride 
alone ms used, but only after a period of time which varied with the nature 
and concentration of the added salt. 

The salts affect bothabsorption and adsorptiou^ind the figures.thoughdif- 
ferent, run in the same order for the two classes of phenomena, which must 
be intimately connected with one another. Analogous results were obtained 
with sodium nitrate, but in this case magnesium sulphate and sodium 
chloride accelerated instead of retarding the absorption and adsorption 
processes. Where two or more salts were Used simultaneously they seemed 
to neutralize one another's effect to a certain extent, as shewn by the fol¬ 
lowing adsorption experiments. 
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Solution containing per litre Nitiogen adsorbed in mgm. 

jo instil. NH 4 Cl 4 ~ 300 mt?m. Na f So 4 . ioo 

> » 4“ to mgm, NaCl .... tot 

» » 4- 8° mgm. » .... IS63 

» » 4-12° rngni » .... m 

10 ingm. NII 4 Cl 4 “ - 200 nigm. Na a So 4 . ioo 

. . + 40 iui$m. Mg So 4 .... in 

» > + fcomgiu. » .... 120 

jo mgm. NII 4 01 4 - 400 mgm Na a So 4 . ioo 

» * + 40 mgm, Oa S< > 4 .... 127 

» » 4" So mgm. * ... 115 

» » 4-120 mgm. » ... no 


With live roots similar absorption results were obtained and the in¬ 
creased nitrogen fixed by the plant under these conditions may account in 
part for the beneficial effect often produced by dressings of sea salt, gyp- 
sUm or manganese sulphate. 

The writer stimarises his conclusions as follows : when roots are put 
into a nitrogenous solution, the nitrogenous substance is distributed 
between the water and the superficial layers of the root in certain propor¬ 
tions (coefficient of distribution), which are readily modified in either di¬ 
rection by changes in the external medium, such as the addition of salts to 
the water, Ouce a state of equilibrium has been established, the rate of 
diffusion in the root then becomes proportional to the difference of concen¬ 
tration between the superficial and the deeper layers of the root. 

924 - The Occurrence of Barium in Tobacco and Other Plants. — Mo HAiton:, 

T S. (Chemical Division ol the Kentucky Agrlc. Exp. Station, I,t'xini>ton, Ky ) m 

Jiiuutul of t he .1 Hitman Chemtal Society, Yol. XXXV. N* t>, pp. 'u6-8.}|, Easton, 

Pa, June 1913. 

A number of barium delermiimtioi ,s wete made on 17 samples drawn 
from various parts of the tobacco plant and 24 samples of various parts 
of other plants as well as on 4 samples of mineral matter (limestone, coal, 
and soil). 

From the results he obtained as well as from those obtained by previous 
investigators the writer concludes : 

1) . That barium in small amounts is widely disseminated through rocks, 
soils and plants. 

2) That in tobacco a plant whose bariiun content has not been pre¬ 
viously reported upon, the barium varies from the normal content of other 
plants, both wild and cultivated (0.009 per cent, as barium sulphate in the 
stalk of the dry plant) to approximately twice (0.074 per cent, as barium 
sulphate in the leaf of the dry plant) the maximum reported (0.43 per cent) 
in "loco weed “ [Astrapthts molhssimus Torr., Astragalus sp. and Oxytrofis 
Lambertii Push) whose toxic effect on cattle is attributed by some authors 
to its barium content. 
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3) That some of the barium occurring in tobacco can be extracted by 
distilled water and is probably in combination with organic acids. 

4) That the occurrence ot barium in the live cells of the higher plants 
suggests that possibly this metal may function in metabolism. 

925 - Chemical Researches on Cacao Seeds. — RnrmrR 1,. in compte* Rcndus 

de I'Aeadmte da, Scnnui,, Vol. iso, No. 2\, pp 1812*18} j Pans, Juno 16, xt)i3. 

The writer has isoiaiea uom cacao seeds a wiuie substance lormed 
of microscopic rectangular crystals, soluble in water and to which he has 
given the name of Caeaoriita. This substance which is obtained by the spon¬ 
taneous crustallization of an alcoholic extract of the seeds treated with 
hot dilute methyl alcohol, can be decomposed by hydrolysis into theobro¬ 
mine and Cacao Red, and the latter substance, when treated with water 
slightly acidified by the addition of sulphuric acid, dissolves in its turn 
and gives rise to a dexter-rotatory sugar, and a new substance named by 
the writer, Cacao Brown on account of its colour. 

Cacao seeds therefore contain cacaoriua, (which, on decomposing, 
forms theobromine) glucose, cacao red and cacao brown. 

026 - An Bnflxable Dwarf Race of Wheat. — dr vumokin, p. in fnuwat of <7#- 

ndict, Vol. 3, No, 1, pp. 07-70. Cambridge, June 1013. 

“ Shirno " wheat originated in liSMO troin u cross, a,al lias Imxiu culti¬ 
vated ever since at Vertices proving itself a perfectly iked and stable 
white variety. In 1902 a dwarf plant was noticed in the population and its 
descendance was carefully studied. Seed ms annually saved from dwarf 
plants, but a pure dwarf race has never been isolated, the progeny of such 
plants consisting always of a mixture of tall and dwarf plants in the propor¬ 
tion of 1 tall to 2 to 3 dwarf. A dwarf red Shimo was obtained as the 
result of an accidental cross with a red variety and though the colour 
character became fixed the size character behaved exactly as it did in the 
white strain. A third example of an uufixable dwarf race was provided 
by a Beseler's Brown Club Head which produced a dwarf in 1905. In all 
three cases tall plants issuing from dwarf plants have never produced 
anything but tall descendants. 

The phenomenon is somewhat analogous to that of inheritance in yel¬ 
low mice recently studied by Miss Durham (1) and the evidence points 
to its being a csisc where the gametes bearing the dominant character may 
unite but never develop into a new individual, for if there were repulsion 
between the gametes, with an unlimited supply of pollen, the proportion of 
dwarf to tall should be 3 to 1 whereas itis nearer 2 to 1. The writer counted 
the number of grains ou the respective ears and found that while the tall 
ears averaged 59, the dwarf only averaged 50, but no differences between 
tall and short were observed, either in germination power or in vigour of the 
plant, indicating that if the theory of a non-viable pure dominant were cor- 


(1) F. M. Durham. Further Experiments on the Inheritance of Coat Colour in Mice 
Journal of Genetics, Vol. 1. No. s, pp. 166. Cambridge, 1911. 
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rect the death must occur before the seed stage was reached. The nou de¬ 
velopment of the pure dominants would also account for the ration dwarf 
to tall being always above 2, for where ouc grain fails in a spikelet, its 
place is frequently taken by another from the centre of the spikelet which 
would otherwise remain sterile. 

927 - Preliminary Report on Effect of Close and Broad Breeding on Producti¬ 
veness in Maize, Montgomery, E. G. in Twenty-fifth Annual Report on the A'«- 
btaska Agricultural Experiment Station , pp. 181-192. lyincoln, Nebraska, 19x2. 

Self fertilization being injurious to maize, the question arises as to 
whether it is advisable to use a single ear as a foundation stock or whethera 
number of ears should be crossed in order to maintain the yield. A series 
of experiments to test the point were begun at the Nebraska Experiment 
Station in 1909, and the results of the first three years’ work, are given 
in this preliminary report. 

The plants are grown under the following conditions : 

I. Selfed. 

II. Each ear is fertilized by the pollen from 10 to 15 sister plants, but 
the strain is carried on from year to year by the progeny of one single ear. 

IH. As II, but the strain is carried on from year to year by sowing 
a composite sample from 10-15 ears.. 

IV The plants are detasseled to ensure cross fertilization from ano¬ 
ther strain ; but as only four strains were originally used in the experiment, 
these have now lost their identity and the experiment has become a test 
of detasseled plants. 

V. Six ears are selected annually from the best of six rows, and sown 
the following season, one ear to a row. 

VI. Seed is secured each year from a com crop grown under ordi¬ 
nary field conditions — that is to say that the farmer who produces it was 
originally provided with pedigree com and has since saved the best ears 
of his crop each year for sowing the following season. 

The yields obtained in 1911 are given below: 


1. 990 bushula (of 5$ lbs) per acre 

IX.. 3766 » x x » 

ill. ... x x x x 

IV. . ..45 89 » » 11 x 

V. *.. 440s » x x x 

VI, .40 70 x x x x 


The results show that all degrees of close breeding between nearly re¬ 
lated s trains are injurious, for the classes II, HI, and IV are beginning to exhi¬ 
bit signs of lack of vigour, which will become more prounonced every year. 
As a results of selfing, Gass I has already produced several distinct types, 
which are apparently perfectly pure. 









PLANT BREEDING 


1215 


928 - Selection of Maize on the Estate of Rnrna in Hungary. — Pr.rascHwuw, 

Rcszo m Kdxtehck, Year 2j, No. 47, pp. 1694-1697. Budapest. June 21, 1913. 

Since 1909 the estate of Rttma (Szerem county) has been occupied with 
the improvement of field crops by rational selection. The first work was 
with wheat; maize was taken up later. The variety used was Horsetooth, 
which has been grown on the estate for a good time, and already, when the 
work was begun, showed a n umber of types, differing both in botanical char¬ 
acters and in time of ripening. 

The selection system is divided into two parts : 

1) Preliminary examination, in which the descendants of the sdected 
plants are submitted to botanical analysis. 

2) True selection, consisting in rigorous genealogical selection of the 
plau ts approved at the prelimina ry examination, and their gradual improve- 
ment. 

For the first part of the selection, a large number of plants showing 
the desired characters are selected on the field when ripe in autumn. These 
plants are brought to the laboratory for botanical examination, and those 
not approved are discarded ; the remainder are registered. All the follow¬ 
ing points are considered, both for the parent plants and for their descend¬ 
ants : 

Whole plant: height; amount and uniformity of unit yield; precocity; 
depth of the grain cavity in the ear; rapidity of growth; small number of 
sterile shoots. 

Ear: rows straight and close, with at least 14 grains in each; cylin¬ 
drical form of the ear; proportion of rachis to whole ear — should be less 
than 14 per cent. 

Grains : colour and evenness; ioo-grain weight (over 30 gms., and 
should weigh over 56 lbs. per Imp. bushel); povier of germination (should 
be over 96 per cent). 

After this examination, the grams of the parent plants are sown se¬ 
parately in the trial garden for examination of their offspring. The treat¬ 
ment of the garden soil is similar to that given under field conditions, so 
that the plants undergoing selection may be treated like those from the 
fields. Only half the grains from each ea r are sown (besides which the ones 
at each end are discarded), the other half being left in the cob till the follow¬ 
ing year in tin boxes. 

The arrangement of the plots is shown on page 1217. It will be seen that 
the grains of each selected ear are sown on three different plots ; the number 
of plants is the same for each. These parallel sowings make the control of 
the daughter-plants more exact, and show the influence of irregularities 
of soil. The results (taking the average of the three plots) obtained by the 
examination of the first generation give the first indications as to which of 
the daughter plants are worth selection. The best of these are then sub> 
mitted to true selection. 

After the first year, all the descendants of the Site types are avail¬ 
able and the most perfect of them ate chosen to be fresh parents, and the 
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grains are stored in a tin box; all this forms the material for the second 
part of the process. 

The stored grains are sown separately on the same plan; but the 
weakest are eliminated beforehand on the previous year's lcsults, so that 
the influence of their pollen on neighbouring tits may be avoided. The 
multiplication of the Site plants is carried on at the same time on other 
plots, till they are ready for field cultivation. 

If an elite strain is approved by several years’ trial, and found free from 
all faults, it is then submitted to further genealogical selection, with a 
view to fixing its qualities ; for this process, its grain is sown again separ¬ 
ately, and once more the best descendants are selected. 

From this process the following observations may be drawn : 

1) By choice of different types and genealogical selection, Elites may 
be creited whose yidds differ considerably, and which transmit their cha¬ 
racters to their offspring. 

2) The different descendants of one parent plant are not of equal 
value, owing to cross-fertilization. Examples are given by the figures for 
the elite types 122-1 and 122-2, and those for their parent, obtained in the 
preliminary selection of 1911 and the first generation following (see Table II). 

3) From this practical selection the following conclusion may be 
drawn : as the innate qualities of an ear Undergoing selection cannot be 
recognized for certain, its improvement is not yet fixed, in the selected ears 
of the first generation. Artificial crossing must therefore be usedthat 
is to say, the offspring must be controlled for several successive gener¬ 
ations, so that the subsequent selection may be carried out on the most 
nearly analogous individuals, and the superior qualities of the types re¬ 
cognized as best may be fixed. 

This method is illustrated dearly by the genealogical tree of the elite 
type 122, which was constantly better titan the other types chosen. The 
following is the explanation of the signs used: 


111 =■ ear of 61 iU‘ whose grain was divided; 

A = itat mini generation, occupying three rows iu the trial garden; 

[\ am second filial generation, occupying rather over % acre ()£ ary.) iu the plot 
garden; 

| j » third filial generation, occupying 25 to 50 acres in the held, 


This genealogical tree and the tables give a good idea of the system of 
selection followed at Ritma. Experience has shown that the cross-fertil¬ 
ization between the Site types sown near together does not make any 
appreciable difficulty if they are grouped carefully, keeping apart those 
-with contrasting characters. 



Table I. — Arrangement of the rows of a ist generation gtonp. 
(Distance apart of the plants: 28 % by 16 y t iaches). 
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9 29 - The Inheritance of Certain Forms of Chlorophyll Seduction in Corn 
(Maize) Leaves. Emerson. R, A. in Tiunty fi/th Annual Report of (he Nebraska 
A<rnuItUKil Experiment Station, pp 89-105. Iyincoln, Ncbiaska, 1912. 

The writer gives an account of liis experiments on variegated maize 
plants. He found seven different kinds of chlorophyll reduction,graduating 
from a complete lack of chorophyll, and apparently also of plastids, to an 
inconspicuous white streak on the leaves. The knowledge of the interac¬ 
tion of the various forms is still very incomplete. Whore the different types 
have been carefully studied, they have been shown to be Mendelian reces-, 
sives to normal colouring. 

930 - The Inheritance of the Ligule and Auricles of Corn (Maize) Leaves 

Emerson, R. A. in Twekty- fifth Annual Report of the Nebraska A^neulUiial Expert* 
ment Station, pp. 81 -88, Lincoln, Nebraska, 1912. 

A family of maize lacking both ligules and auricles was first noticed 
by the writer in 1910, when 17 descendants of a self-pollinated plant grown 
the previous year exhibited the peculiarity. The general circumstances 
indicated that the two characteristics constituted together a single Mende¬ 
lian factor, which was recessive, and subsequent breeding experiments enti¬ 
rely confirmed the hypothesis. The inside of the sheaths of the liguleless 
maize were more frequently discoloured as from incipient decay, than 
normal leaves, which may possibly indicate a useful function of the ligule 

931 - Influence of «Pickling* on the Germination of Cereals (z) Johnson j. c. 
in Journal of the Board of Agriculture, Vol. XXII, No. a, pp. 120-124. Eotulon, 
May 1913. 

A series of experiments was carried out at University College, Cork, 
Using formaldehyde and copper sulphate solutions of different strengths, 
and varying too the period of immersion of the seeds. The germination 
was carried out in dean sand and no trouble was experienced with moulds 
or parasites of any sort. Some seeds were washed after immersion, while 
others were not, but this treatment apparently caused no appreciable effect. 

Wheatsteeped fori5mituitcs in a 0.25 per cent solution of formaldehyde 
germinated 80 per cent, and gave the same result when steeped for 5 mi¬ 
nutes in a 2 per cent copper sulphate solution. Barley and oats were still 
more resistant, Intt the writer recommends in practice 0.T25 per cent, formal¬ 
dehyde solution for 15 minutes and 0.5 per cenl copper sulphate solution 
for 12 hours for general use or 1 per cent solution for 6 hours for barley mid 
oats. On comparing the two series of experiments, it was seen that 
copper sulphate retarded germination about twice as much as formal¬ 
dehyde. 

93 c - Quality Of Sugar-Beet Seed. — URBAN, J. (Experiment Station for the Sugar 
Industry at Prague), Zeitschrift fUr Zuckcrindustrlc in BShmen. Year XXXVIII, 
Part. 3. pp. 444 - 448 . Prague, June Z91S. 

As a result of trials made in 19H ard 1912, the writer concludes,in 
agreement with previous experiments, that beet seeds preserve the same qua¬ 
lity forseveral years; consequently a beet seed whose hereditary character 
is to give rich beets will show this property in any year and in any soil. 

(z) See also No. 797, B, July zgzs, (F.i.), 
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933 - Notes on Pollination and Cross-Fertilization in the Common Rice Plant. 

Hector, <». I*, in Memoirs of the Depattmenl of Agmultute in India , Botanical Se¬ 
ries, Vol, VI, No. i, pp. mo. Calcutta, June 1913. 

A number of the varieties of rice culthated in the districts of Lower 
Bengal have been grown on the Dacca farm during the last two years, wth the 
object of studying their character in single plant cultures, and of ascertain¬ 
ing to what extent, if any, natural cross fertilization takes place. Refer¬ 
ences are given to previous work on the subject together with the chief con- 
clusions drawn by other investigator*. The single-plant cultures of cross- 
fertilized plants provided material for studying the inheritance of certain 
characters. The writer summarizes his conclusions as follows: 

“ x) In Lower Bengal, under favourable conditions, cross-fertilization 
may take place in rice to an extent which may be provisionally estimated at 
about 4 per cent. ” (This confirms the most recent work of Bruwirth and 
van der Stock). 

“ 2) This cross-fertilization tikes place wholly through the agency of 
wind and would seem to be effective only between flowers of adjacent 
plants to a radius of n few feet. 

“ 3) As regards certain characters at least, e. g. grain colour, segregation 
along Mendelian lines appears to tike place. 

“ 4) So long as seed of a variety is kept free from accidental mixture, 
there is no risk of contamination from cross-fertilization, Imt if seed gets 
mixed, cross-fertilization will undoubtedly take place between adjacent 
plants in a plot, and to an extent sufficient is a few years' time to reduce 
a variety to a mmilxsr of splitting types. Hence the imperative necessity 
of taking every precaution to keep seed of varieties free from accidental 
mixtures. ” 

934 - The Cultivation ol Rice with the Help of Machines (*). — f main in 

Journal d'A^nculture Tropicalc , Year 13, No. 143, pp. 129-133. l*ans, May 31, 1913, 

The writer dents with the experiments carried out in 1912-1913 and 
sujierintCiKled by Mr, Atnzard, engineer to the Indo-Chinese Rice Growing 
Association. The results of these trials wei c as folk >ws: 

The small hand-sower proved satisfuetoiy in spite of the inexperience 
of thenativelabourers; o,6 of an am can bo sown in one day, and the riceis 
distributed in small holes in rows 12 to t 6 in. apart and 14 in. apart in the 
rows. As soon as the grain was up, a marked difference was noted between the 
parts of the field where the seed had been sown and those where it had been 
transplanted in the usual native manner. The necessity for sowing on 
clean land became evident as hoeing was a difficult process on the sub¬ 
merged soil. But whereas the sown rice did not suffer from a sudden rise of 
the water the transplanting operations had to be interrupted, The sown 
crop came into eat earlier and gave every promise of an excellent yield. 

The crop was harvested in two different ways in order to compare the 
results obtained by transplanting and direct sowing : 


(U) 


CEREAL AND 
PULSE CROPS 


(x) No.tGta & Dee. X912, ana No, tax B . February :px$* 
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1) A reaper and binder was used to collect the crop sown or trans¬ 
planted on to x licet. (2,47 acres) of ploughed land. 

2) The crop, sown or transplanted on to I licet, of uuploughed land, 
was harvested by hand. 

The reaper acted as well as the cireuinstances permitted and Mr Ala- 
zard deduced the following conclusions from the experiment: Rice selection 
should be practised in order to obtain a variety with rigid straw which will 
not lodge easily, and a gTaiu which will ripen more uniformly. 

3) Mechanical harvesting is a very easy operation. A binder works 
well, provided its pace is sufficiently rapid. In the Thai Lai ricefield, where 
the experiments were made, the soil was dry enough to allow of the passage 
of a four ton tractor. The following are the results of the harvest: 

Rice sown on ploughci land.1 tons t 6 % cwts per acre 

Rice transplanted on ploughed land . \ » 3 % * » 

Rice sown on unploughed land. . . . 1 » 4 » » 

Rice transplanted on unploughcd land o » 15 » t 

The above figures show that mechanical cultivation of rice fields already 
yields positive results, and it will now be necessary to give the .soil a better 
preparation for the crop and to arrange a system of irrigation which will 
facilitate hoeing operations. 

935 - Manuring Of Broom Com. — 1. Fetrxni I*, La colHvmone della sa^ina da 

'*ranatt nelt*a«ro Fiorentino Protest, 67 pp. + 9 figs. Prato 1913. — 2. Carr&, A. I*a 

culture du sorgho h balais dans le Sud-Ouest do la France. La Vie Aqricolt et Rurale, 

Year 2, No. 20, pp. 567-570. Paris, April 19, 1913. 

The cultivation of broom com [Sorghum vulgare Pers., var.) is becom¬ 
ing increasingly important. This crop is grown particularly in Northern 
and Central Italy, the South West of France, Turkey, Austria-Hungary 
and latterly Tunis (1). 

The question of the manuring of broom com is of special importance, 
but has not yet been sufficiently studied. Broom com is a gross feeder, 
and its period of growth is generally short; it therefore needs a large 
amount of nutritive material, particularly phosphoric acid and potash, 
in a rapidly assimilable form. According to Prof. Passedni, a crop of 
44 bushels of grain and 56 ewt. of straw of common sorghtuu would 
take out of an acre of laud: 

Nitrogen.46.7 w*. 

Pa O5.. ... . O3.2 » 

Potash . .. 81.4 * 

Sig. Pefcriui undertook experiments on broom com, particularly as 
to manuring, on a Royal property in the commune of Prato. 

The plan and results of the experiments are shown in Table I. 

(x) In recent years this crop has also been taken up in North America and Australia. 
— See The Broom Corn Review, Wichita, Kansas; also 0 , Marks : Broom Millet, Dept, of 
Agtic., New South Wales, Farmers' Bulletin No) 20 (2nd. ed.), August 191X, (Erf.). 
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Tabus I 



Plot 

mm 

2 

3 

♦ 

5 

Aiea . . 


8^0 

84O 

840 

bp 

840 

/ Nitiogenlbs. 
Substances Iclt bv V 

U> 1 

to 1 

10.1 

10,1 

10.1 

previous crop of : P* Oj . » 

7 >*5 

7 > 2 5 

725 

7.25 

7> 2 5 

swedes 

/ 






( Potash » 

8.5 

85 

85 

85 

8.5 

/ 

l ? .umyard manute lbs. 

tot>5 

3085 

3085 

3085 

3083 

1 

Nighlsoil ... » 

4 (, 3<> 

— 

— 

— 

— 


1 Superphosphate . » 

— 

02.5 

92.5 

92 5 

92.5 

Manuring 

Nitrate .... » 






— 

23 

—* 

23 

— 


Sulph. of amtnoni t » 

— 

— 

23 

— 

23 


Sulphate of poUsh » 

— 

— 

— 

20 

20 

Cost of raanuiing. vd 

I6-4 

ii-9 

15-7 

16-O 

17-0 

Stiaw: weight.His. 

9740 

8400 

90x5 

8760 

8880 


Value . . . . s-tf 

33-7 

35-<> 

38-9 

35-5 

36—4 

Grain: weight.lbs. 

473 

462 

461 

419 

482 


Value , . . . s*d 

21-7 

21-x 

2—1T 

19-2 

22-0 

/ Nitrogen . . lbs. 
Substances \ 

+ 5<5-3 

•+•156 

-j- rb.8 

+ >7-4 

+ ! 54) 

left after ; V a Oj ...» 
the cum V 

+ 675 

+ 17-9 

-f 17.0 

+ *0-7 

+ 14.5 


\ Potash ... » 

+ 3 05 

— 45 

+ *-‘>5 

+ 93 

4- 2.9 


Tin* i et gain pei acre trom the manuring would have been : 

Usd 

Mol i .is rfi 7 

» a .’ . 12 o s 

» 3 ii 16 f> 

» 4 rr 4 2 

* 3 .10 19 2 

It should be noted that plots 4 and 5 were under water for some time. 

These experiments show the great advantage of giving suitable dressings 
of artificial manures on top of a good organic manuring. The effect of phos- 
phatic manuring is evident; nitrogen gives better results as ammonia than 
as nitrate, though nitrate of soda is of great value if the plants are very 
weakly. The advantage from potash is noticeable bat not -my large. 
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As a result of these considerations, the writer recommends for broom 
com an abundant manuring, particularly to avoid exhaustion of the soil; 
the best treatment would be a foundation of farmyard manure with bone 
superphosphate, sulphate of ammonia and sulphate of potash. 

M. Carre has made manuring experiments on land of moderate fer¬ 
tility in the Haute-Garonne. The yields, calculated per acre are given in 
Table II. 


tabie n. 


Plot 

Manuring 

Grain 

Straw 

Total value 
of crop 

bB - 

£ s d 

cwt. 

& si 

£ s d 

I 

Unmanured. 

50 

5 «5 6 

8 3 / 4 

5 6 0 

II I 6 

2 

Farmyard manure, 7 % cub. yds. 

68 

7 16 9 

12 

7 46 

15 1 3 

3 

As 2 , -f 450 lbs.superphosphate 
at 14 to 16%.. 

72 

O 

<X> 


8 13 t> 

17 0 6 

4 ! 

As 3, -f* 135 lbs. nitrate of 
soda. 

72 

87O 

14% 

8 13 6 

17 0 6 


That farmyard manure is valuable is shown by these experiments also; 
nitrate of soda is not necessary except in rainy seasons ; phosphatic manure 
always gives good results to complete the action of farmyard manure; 
though it may not always increase the weight of the crop, its effect on qua¬ 
lity is marked, so that both the grain and the straw fetch higher prices. 

In conclusion, it may be stated : 

1. The basis of manuring for broom com should be Aung. 

2. The necessary element besides is phosphoric acid , which tends spe¬ 
cially to improve the quality. 

3. Mineral nitrogen and potash may be of use in some cases. 

fibre crops 936 - The Development of Cotton Growing in British Possessions. The British 
Cotton-Growing Association: Eighth Annual Report, pp. 1-36; and. Cotton Grow • 
ing in the Anglo-Egyptian Sudan, pp. 1-61. Manchester, 1913. 

The British Cotton-Growing Association was incorporated for the pur¬ 
pose of developing the cultivation of cotton in the British Possessions. 
In its 8th Annual Report the Association gives an account of the work 
done in 1912, 

In West Africa, most satisfactory progress is reported from Northern 
Nigeria (1), and good progress from Lagos, where ultimate success will 
apparently depend on the introduction of high-yielding varieties, but 




(1) See Ho 667, B. June 1913. 
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the experiments in the Gold Coast have not been promising and are only 
being continued on a small scale. In British East Africa the experiments 
in Jubaland are being discontinued, but Uganda shows most encouraging 
signs of development, and in Nyasaland the advances made to planters 
by the Association have largely contributed to the success of cotton in that 
country; the crop there, though liable to damage by unfavourable weather 
will undoubtedly undergo considerable extension, especially after the opening 
of the new railway between Blantyre and the Zambesi* In Rhodesia the 
Association is discontinuing some of its experiments, which will be carried 
on by the British South Africa Company, though it continues its advances 
to planters ; but no great progress is reported from this country or from 
South Africa. 

It is the Anglo-Egyptian Sudan which holds the great promise of future 
development in cotton cultivation. In January and February 1912 a depu¬ 
tation from the Association visited the Sudan and subsequentlypiesented 
a report to the Council on the possibilities of cotton growing in that country, 
the main conclusions of which are in complete accord with those of Mr. Amo 
Schmidt in his report presented to the International Federation of Master 
Cotton Spinners' and Manufacturers' Associations (1). 

The result of the British Cotton-Growing Association's work has been to 
show where the chief developments in cotton growing may be expected and 
its efforts in future will be concentrated on those districts which have shown 
themsdves best adapted to the crop. 

937 - Cotton-Growing Experlmants in Sicily In 1912. barzi, a . in Boiuttino M 

Ministero di A « rieoltura , Industria e. Commsrcio, Year, XIX, Series C., Parts 2-3-4, 
pp. 45-50. Rome. February, March, April 1913. 

The writer draws attention to the fact that, owing to the injury caused 
to the bean crops by Orobanche speciosa, it is advisable to grow cotton in 
the place of these legumes, and he enumerates the advantages to be obtained 
by reintroducing the crop in Sicily. He points out that cotton,cultivated 
as a summer crop is of great importance in the rotation, for it does not 
exhaust the land and necessitates repeated hoeings which prepares the soil 
for wheat. Further, though cotton does not increase the stock of nitrogen 
in the soil like beans, it scarcely removes any of this compound; moreover it 
should not be forgotten that cotton cakes form an excellent cattle feed and 
might be substituted for summer forage which is very scarce in Sicily. 

The fertilizing experiments described by the writer were carried out 
on land belonging to the Colonial Gardens fox the purpose of determining the 
effect of different manures. This laud is well adapted to such experiments, 
as the soil, both in its mechanical and chemical composition, is typical 
of Sicilian soils suitable for cottcm growing. 

The conclusions drawn are as follows: 

Nitrogenous manures, considerably increase vegetative growth, but 
cause the crop to ripen later. They are to be recommended in the case of 

m). 


(1) Sei No. 8oi, S. July 1913. 
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poor soils, hot climates, and very early varieties of cotton which exhibit 
more lateral development than growth in height. The soils of Sicily are 
nowhere poor enough to necessitate the use of nitrogenous manures especially 
as the latter have a bad effect upon the technical-qualities of the lint. 

Phosphatic and potassic fertilizers cause the crop to ripen earlier and 
increase the weight of the lint. Their influence on vegetative growth, is 
negligible compared to that of nitrogenous fertilizers. The crop being riper 
is more easily harvested, and the manures also raise the quality of the lint. 
Phosphatic compounds are only efficacious if they are applied before the 
rainy season. 

Effect of the different fertilizers upon the technical quality of the lint. 

The following table shows that early maturity and high yield are 
connected with the quality of the lint. Many factors influence these three 
coefficients, upon which the success of cotton-growing depends, viz: the 
nature of the soil and climate, the distribution of the rainfall, light inten¬ 
sity, choice of varieties, fertilisers and the time of topping. The improve¬ 
ment of acclimatized varieties and the acclimatization of better varieties 
depend on all these factors which are, to a certain degree, capable of mo¬ 
dification. 

The results of the experiments in question only refer to one of these fac¬ 
tors ; but they allow of rules being drawn up as to the choice of fertilizers* 


The effect of the different fertilizers upon the technical qualities of the lint. 


Variety 

length in mm. 

Homoge¬ 

neity 

Colour 

Resistance 

Nitrogen 

Pboeph. 

Add 

Potash 

Sea Island. 

33 

35 

35 

good 

white 

good 

Upland 2 . 

24 

24 

24 

» 

» 

> 

Sea Island Bianca villa .... 

24 

25 

24 

bad 

» 

» 

Mississipi. 

28 

29 

28 

» 

» 

)» 

Biancavilla Caravonica .... 

22 

26 

23 


» 

» 

Erythrean. 

24 

24 

24 

fair 

» 

» 

Biancavilla Mit-Afifi. 

♦ 28 

29 

28 

bad 

dirty white 

> 

Simpkin’s Early Prolific . . . 

x8 

21 

21 

fair 

white 

1 

Hastrovo. 

23 

24 

24 

» 

whitish 

average 

Horan ghled King’s. 

18 

20 

20 

bad 

white 

* 

Mit-Afifi. 

25 

26 

25 

goo l 


good 

Caravonica Wool. 

36 

38 ! 

37 

fair 

white 

excellent 

Upland No. 12 . 

18 

21 

1 

21 

» 

# 

good 
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938 - Agave Lespiaassei (Zapupe Vincent) caivino m . in La Hacienda. Voi. vm. 

Nos. 5-8, pp. 150-153, 182-185; 214-217, 248-250+ figs., Buffalo, N.Y., February- 

May 3913* 

Prof William Trelease, Director of the Botanical Gardens, Saint Dorns 
has classified the agaves producing textile fibres (zapupes) as follows. 

1. Agave Zapupe, blue agave (zapupe azul) or Estopier agave (za¬ 
pupe Estopier). 

2. A. Endlichiam ('ixtle’ or ‘ ixtle manso’) which grows wild near 
Huastuco. 

3. A. aboriginum (Zapupe silvestre, dmarron, «de Sierra Chontla) 
which grows wild between Tampico and Vera Cruz and is sometimes 
cultivated. 

4. A. Deweyana ('Zapupe de Tantoyuca', ‘Zapupe verde’ which 
has a long vegetative period and large leaves, but the latter are brittle so 
that the variety is not cultivated. 

5. A. Lespimssei (zapupe Vincent). The natives of the northern 
part of vera Cruz and of the districts round Tampico and Tamaulipas have 
utilized the fibre of certain agaves from very remote times, but the plant 
has only been cultivated since 1900. Mr. Estopier was the first to establish 
a plantation, and he began with blue agave at Tampico. In 1905, a second 
plantation was establised by Mr. Vincent in the island of Juana Ramirez 
(about 30 miles from Tampico in the canal between Tampico and Tuxpan). 
He also used the blue agave, but not exdusivdy and part of the plantation 
was stocked with a green agave which grew wild on the Eland (Vincent 
agave). Blue agave had originally been chosen on account of its early ma¬ 
turity and thin fibres, but it subsequently proved to be shorter lived, and 
its fibre not only deficient in yield but also difficult to extract. The yield 
of dean fibre was only 2.75 per cent, while most agaves give 3 to 3.5 per 
cent, “Henequen of Yucatan ” (agave rigida ; syn. A. sisalana ) 4 to 4.5 per 
cent, and Vincent agave 5.5 to 6 per cent. As a result Vincent agave is 
being substituted for the blue variety in the Juana Ramirez plantation. 

The following data indicate the agricultural character of the various 
agaves: 



Age 

of plant 
when coming 
into bearing 

Years 

1 

Age 

of plant 
when flowering 

Years 

No. 

of leaves 

harvested 

per annum 

*ibre 

par leaf, 

os. 

: 

Henequen of Yucatan . . . 

6-7 

: 

30 

1.4 

Blue agave. 


4—5 

TO 

°’5 

Vincent, Agave. 

3 

13—14 

80 

1.0 

1 
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And in the next table are given results obtained by Professor lister H. 
Dewey (incharge of fibre crops investigations, Bureau of Plant Industry, U.S. 
Department of Agriculture) working on Vincent agave. 


Age of leaves 

Mean resistance 

Resistance 
per gramme-metre 

Mean yield of fibre 
per leaf 

2 y 2 yc?rs 

1237.5 «S« 

26 107,5 gm 

11,7 gm (°4<>z) 

3 

: 

I 422,0 > 

29 329,0 » 

I 5,° » (050*.) 

S-q » 

1 * 552,5 » 

26150,0 > 

| 34,2 # (lira) 


Vincent agave is propagated: i) by slips or runners which the parent 
plants begin to form II months after planting out; 2) by means of small 
bulbs formed on the floral spadix; 3) by seed.The best slips are those 6 to 7 
months old and 8 to 12 inches long. Bulbs and seed are first sown in aseed 
bed, and transplanted after six months in the case of bulbs, and after one 
year in the case of seedlings. Tbeplant flourishes onsandy marls, butwould 
probably grow well on any soil with good drainage, and will adapt itself to 
any exposure so long as it is not shaded. It is usually planted in rows 10 
feet apart and 3 feet apart in the rows which seems the most suitable spa¬ 
cing, but occasionally the plants are set out on the square 3 or 6 feet apart. 
By adopting the former method catch crops can be cultivated during the 
first 10 months and the writer recommends ground nuts (Arachis hy - 
pogea) for the purpose. Owing to their sandy nature, the soils on the 
northern coast of the state of Vera Cruz do not either dry out or crack 
during the rainless months, otherwise surface cultivations would be re¬ 
quired. The sixth year, that is to say after the 3rd harvest, runners are 
left between the lines, one for each plant, destined to replace the parent 
plant when the latter has flowered. Cutting should not begin before the 
central bud and its surrounding leaves have attained their required 
length, otherwise the subsequent development of the plant is affected. 
The crop is harvested all ft he year round, each plant furnishng 2 cuttings, 
and only those leaves which form an angle greater than 45 0 with the 
central bud are removed. At Yucatan it is customary to cut the floral 
spadix of “henequen” as soon as it attains a length of 18 inches thus 
obtaining a greater development of the last leaves, and the writer 
recommends that similar methods should be employed in the case of 
the Vincent agave. 

Not more than 24 hours should dapse between the time of cutting 
and the beginning of the extraction process, otherwise the leaves are liable 
to fermentation and rotting. 

The gummy fibre issuing from the defibrating mill is washed in hot 
water tanks heated by steam, and then dried, producing fibres of a reddish 
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colour which is probably due to iron hydrate from the steam pipe. The 
fibre may be bleached by washing in cold water with soap (2 to 3 per cent 
of the damp fibre) and by subsequent rinsing in clean water. For certain 
purposes, the fibres are merely dried without any previous washing. 

The stem and floral bud of old plants are cut at ground level, slit 
down the middle and baked for 16 hours in stone cb ambers which are some¬ 
times below the level of the soil. They are then submitted to pressure to 
extract a juice which, when f erinented and distilled, produces a liqueur con¬ 
taining 57 per cent of alcohol and known in the trade under the name of 
" Mezcal de San Carlos *\ 

The writer gives the following balance sheet for the crop : 


Expenses . 

year. £ s d 

Value of 198 acres (80 hectares) of land at £2.1.3 per acre . . \o8 7 6 

Clearing and cleaning » > * . 408 7 6 

Buildings. 820 0 o 

Preparation of land for planting. 246 0 o 

Cost of 250 000 plants at £10.5.0 per thousand. 2 562 ro o 

General management. 512 0 o 

Total expenses at the end of the 1st year, . . £4 957 5 o 

year. 

Interest on- capital involved at 6 per cent.. . 297 7 3 

General management. 512 0 9 

Total expenses at the end of the 2nd year... £5 766 12 3 

3*d year . 

Defibrating apparatus. 716 15 8 

General management .. 512 o o 

Total expenses at the end of the 3«* year . . . £6995 7 18 

Receipts. 

3rd year. 

760 tons of fibre at £15.5.0 per ton.£11 590 0 o 


As the estimates are only approximative, the writer did not take 
into account the receipts from the catch crop or from the sale of slips which 
are worth £10 6s 8 d at the shipping port. The receipts for the 3rd year 
have been calculated on the basis that each leaf yields 1 oz of fibre, that 
the pulping machinery works 10 hours a day and that 100000 leaves are 
defibrated in that time, and that there are 250 working days in the year. 
The cost of extracting the fibre may be calculated from the following esti¬ 
mates. 

£ $ 4 

Cutting and transport of 60000 leaves (allowing 2$. o d, per 

3 000 leaves for cutting by piecework) . • ...2 16 0 

Defibrating 60 000 leaves (piecework).2 3 6 

cost of coal. 6 0 

Price of working 60 000 leaves or extracting 3 750 lbs of fibte £5 5 6 

Price per lb, of fibre 0.334 

















1230 


SUGAR CROPS 


SUGAR CROPS 


An equal sum must be allowed for freight, commission etc. The fibre 
is worth 2.7 d per lb on the New York market, leaving a net profit of 
2.1 d per lb. on the cost of extraction (a lower figure has been taken in 
the above estimates in order to be on the safe side). 

Mishaps in cultivation, fungoid and insect pests are not greatly to be 
feared in agave plantations - amongst the latter Geodemis mexicam (“ tuza ”) 
and Strataegus Julianas may be mentioned. 

939 - Sugar Cane Experiments in Brltieh Guiana. — (Agricultural conference, 1912). 

Harrison, X. B. and others in W&ct Indian Bulle'in, Vol.XIII, No 2, pp. 95-177, 

Barbados, 1912. 

An account of sugar cane manuring experiments carried out at the Bo¬ 
tanic Gardens in British Guiana during the 21 years 1891-1912. 

The experiments were planned to provide information on the follow¬ 
ing points. 


Questions No. of replies 

4 .— Is nitrogen requisite in a sugar-cane manure? . . 48 
B. — Is nitric nitrogen preferable to ammoniacal nitrogen ? 24 


C.—-Is phosphoric add requisite?.30 

D -Is potash of any use in this soil ?.. 


The “probable error " due to soil being reduced in the following pro¬ 
portions. 



Single plot 
Probable error 
par cent 

Probable error per cent on average ol results. 

Questions. 

A 

B 

c 

D 

i st. Crop. 

5*4 

0.8 

I.I 

1.0 

1.1 

2nd. » 

7.0 

1.0 

M 

X .2 

1.4 

3 rd. » 

60 

0,9 

1.2 

I.I 

12 

4 th. » 

10 0 

1-4 

2.0 


2.0 

5 th. » 

17.8 

2.5 

3.6 


3-6 

6th. » 

19.1 

2.7 

4.0 

3-3 

4.0 


The plots, which numbered 91, were t l v of an acre in area and divided 
into two sections. In 1901 another field was divided Up into 96 plots of 
£ acre each, and in 1910 yet another was laid out into 144 plots of -jacre 
each. Preliminary experiments had shown that planting in rows 5 feet 
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X 5 feet apart gave a mean yidd of 34.2 i 0.7 tons per acre while rows 
6 feet X 6 feet apart gave a mean yidd of 27.8 i 0.6 per acre; the former 
spacing was therefore adopted. 

Nitrogenous manuring The first general result is that nitrogen in the 
form of sulphate of ammonia, nitrate of soda, nitrate of lime, calcium cyana- 
mide, raw and dissolved guano, and dried blood, exerts a favourable action 
on the yidd of the s agar-care, and is undoubtedly the manurial constituent 
which mainly governs the yidd of that plant, and this applies to every variety 
of sugar cane which has been under trial. "When nitrogen is applied in dres¬ 
sings not exceeding 40 to 50 lbs per acre there is practically no difference 
between the effects of ammonium sulphate, dissolved guano, and nitrate 
of soda in normal years ; but as a lule the first is considered preferable. 
Nitrate of lime, cyanamide, dried blood, and raw guano appear to be infe¬ 
rior to these. In the earlier crops of the experiments the best results were 
obtained by a mixture of one third nitrate of soda and two thirds sulphate 
of ammonia; but during the latter years this mixture did not prove more 
efficacions than did either sulphate of ammonia or nitrate of soda alone. 
When applied in quantities supplying more than 40 to 30 lbs per acre, dis¬ 
solved guano and sulphate of ammonia are the best sources of nitrogen 
for the sugar cane on the alluvial soils of British Guiana, the latter bang 
the more economical. The sugar cane makes more effectual use of the nitro¬ 
gen supplied by 250 lbs. of sulphate of ammonia and by about 300 lbs. of 
nitrate of soda per acre, than it does of that supplied by heavier dressings. 
On the whole, dressings of from 2 to 3 cwt. of sulphate of ammonia per acre 
appear to be the most certainly profitable applications of nitrogen, al¬ 
though in favourable seasons the use of still higher proportions has proved 
useful. 


Mean results of manuring with sulphate of ammonia. 




Series I. 

Series II. 


Series III. 

No. of varieties used . . 

. . . 2 7 


IX 


*9 




Tons oj 

f oanes per acre 


No nitrogen 



. 17-8 

13 4 

19.1 


I<ow nitrogen 

1 (40 lbs. per 

acre) . . . . 

* 23*5 

— 

— 


Normal » 

(60 A 1 

s ) • • • • 

• 

19.8 

27.4 


High » 

(80 » » 


. as.i 

— 

— 
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Mean results of manuring with dressings not exceeding 300 lbs. 
of sulphate of ammonia per acre . 


Varieties 


Tons of cane for each, zo iba. 
of nitrogen applied. 


Demerara 419.2.00 

Sealy.18 7 

Demerara 625.1.80 

» 71 . 1.62 

» 146.1.62 

Barbados 147. 1.52 

u White transparent ”.1.50 

Demerara 118.1.42 

» 3956.140 

» 130...123 

Demerara 95.i.x8 

» 4399 .1.17 

Bourbon.1.15 

Demerara 116.i.t2 

» 109. ... o 90 

« 208. 082 

» 4397 078 

» 4395 0.86 


Mean results of comparative manurial trials with sulphate 
of ammonia and nitrate of soda . 


No nitrogen.100 

Nitrate of soda, 1906-1911, after 14 years of sulphate 

of ammonia.175 + 9.0 

Nitrate after 14 years of nitrate of soda.166 + 11.0 

Sulphate of ammonia, 1905-1911, after 14 years of 

nitrate of soda. . 208 + 20.8 


Sulphate after 14 years of sulphate of ammonia. . 182 Hr 10.0 


Mean comparative results for different nitrogenous manures 1910-1911, 
tn tons of sugar cane pet 10 lbs of manurial nitrogen. 


Manure tons of c s fle 

Sulphate of ammonia.1.91 + 0.23 

Nitrate of soda. 9-57 £0.29 

Nitrate of lime.0.87 £ 0.25 

Cyauamide. 0.62 + 0.21 

Dried blood. 0.45 + 0.20 


Note. — Humidity excessive. 


Effects of phosphatie and potassic manures. — The application of phos¬ 
phate of lime to the sugar cane gives somewhat increased yields when used 
withrnanuriogs of nitrogen and potash. The increases are higher when the ap¬ 
plications are made to plant canes than when added to ratoons .But the 
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values of the increases in yields, except perhaps during the first two or three 
oops after the land has been placed under cultivation, are not remunerative. 
Superphosphate of lime appears to be the best form of phosphate to apply 
to long cultivated cane lands which have their subsoil water ailraittip New 
lands are preferably treated with basic superphosphate, or with basic slag 
the former of these in our trials having given somewhat the better results ; 
but basic slag is lower in price and hence more economical to use. Miner al 
phosphates to give increased yields must be applied to the soil in such 
heavy dressings that their use is decidedly unprofitable. 

The addition of potash when applied either as sulphate of potash or 
as nitrate, exerted little, if any, effect, the normal weathering of the consti¬ 
tuents of the soil setting free for each crop potash in excess of the quantity 
necessary for the requirements of the plants. This holds good iukW 
ordinary conditions of cultivation, where the greater proportion of potash 
taken up by the plants is directly returned tc the soil; but where the canes 
and cane tops are removed from the land, as in nurseries, it is probable that 
partial potash exhaustion will take place in the course of a very few crops 

Other method s of treatment. The application of molasses gave no decisive 
results and those obtained with nitro-bacterine were negative. 

The use of lime resulted in largely increased yields during the earlier 
years of the trials, but whether or not its use results in profitable increases 
depends on the price of sugar. Its action is principally mechanical in im¬ 
proving the texture of the land and it is a question of much importance 
whether this eSect could not be obtained more profitably by the use of 
light ploughs or cultivators. 

Land fallowed from cane cultivation and allowed to become overgrown 
with indigenous, largely leguminous, heibagefor a period of about 3 years, 
has shown in comparison with similar land under continued cultivation, 
with short periods of bare fallow, a marked improvement in its tilth, and in 
its contents of humus and combined nitrogen. 

The effects of long continued cultivation and application of manutes 
upon the land. — The soils of heavy day sugar-cane-lands of British Guiana 
are, as a rule, slightly to markedly alkaline in reaction, which accounts for 
the fact that sulphate of ammonia usually gives better results than does ni¬ 
trate of soda where these manures are applied in heavy dressings, forit enables 
nitrification to take place very readily in the soil during the existence of 
favourable meteorological conditions. The alkaline state of the soil reple¬ 
nished by that of the subsoil waters brought up by capillarity during dry 
seasons enables sulphate of ammonia to be used year after year without in¬ 
juring the soil by making it sour. 

The alkalinity of the soil-waters is increased by cultivation of the land, 
with its attendent increased plant growth, and by the action of some che¬ 
mical manures on the soil, so that in the course of long continued cultivation 
the alkalinity of the capillary water of the soil tends to become excessive, 
with consequent falling off in the crops. The marked alkalinity and the high 
content of salts of magnesium and of sodium chloride of the ascending sub¬ 
soil water act detrimentally on growing crops during dry seasons, and may 
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be the cause of much of the cessation of active growth, of the wilting, 
and of the scorching of crops soon after the commencement of and da¬ 
ring the dry season. Where the soil contains much organic matter un¬ 
dergoing active oxidation, the soil-water remains saturated with carbonic 
add gas, which retains the salts of lime in solution, thus modifying benefi¬ 
cially the toxic action of the magnesium salts and the sodium chloride on 
the plants. 

The long-continued use of nitrate of soda in heavy dressings acts de¬ 
trimentally on the flocculation of the day in the heavy clay soils and tends 
to reduce more or less permanently the productivity of thesoil. This effect ap¬ 
pears to be due to changes in the layers of soil immediately beneath those 
to which cultural operations usually extend, and may be remedied by deep 
and thorough forking of the soil. 

The growth of sugar cane without the use of nitrogenous manures is 
accompanied by marked losses of the combined nitrogen, and of the humus 
constituents of the soil. Where nitrogenous manures were used, the loss of 
nitrogen was increased, being somewhat less where nitrate of soda was used 
than where sulphate of ammonia was applied. The combined nitrogen 
and the humus constituents which accumulate in the upper layer of the soil 
during long periods of fallowing suffer great and rapid losses when the soil 
is put rmder intensive sugar cane cultivation, and to this loss of readily 
available nitrogen is due the marked falling off in the yield which is almost 
invariably noticed when successive crops are taken off from either new 
or long rested soils. The system followed in British Guiana of manuring 
with sulphate of ammonia, with or without potash and phosphates, with 
intervening resting or fallowing from cane cultivation during which the land 
becomes covered with native herbage, largely leguminous, is one accompa¬ 
nied by conservation and possibly increment of the nitiogen of the humus 
constituents of the soil. 

During the first period of the trials there was an apparent loss of nearly 
40 per cent of the phosphoric anhydride of thesoil, soluble in 1 per cent citric 
add. In the second period, during which greatly improved drainage has 
been in operation and the tillage has been more perfect, the proportion of 
phosphoric anhydride soluble in 1 per cent dtric acid has increased, and 
where phosphatic manures have been continuously applied, the proportion of 
available phosphoric anhydride in the soil has been considerably added to. 
British Guiana sugar cane soils which contain more than 0.007 P er cent of 
phosphoric anhydride soluble in 1 per cent dtric add solution by 5 hours' 
continuous shaking, will not as a rule respond to manurings with phos¬ 
phate, whilst it is doubtful if soils yielding from 0.005 to 0*006 per cent of 
phosphoric anhydride will benefit by phosphatic manurings; but if the soil 
yields less than 0.005 cent, it is advisable to apply heavy dressings of 
basic slag or lighter ones of superphosphate or of basic superphosphate. 

Results prior to 1902 suggested that cultural operations set free potash 
soluble in 1 per cent dtric add solution to an extent greater than the crop 
demands, but the results of the second period do not confirm this view 
and the potash soluble in 1 per cent dtric add is now less than it was 
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at the inception of the experiments in 1891. The great demands of the 
sugar cane for potash are met from the reserves in the soil which are not 
soluble in 1 per cent citric acid. British Guiana soils which yield 0.006 per 
cent of potash to 1 per cent citric add can be regarded as containing, under 
the usual system of cultivation, suffident available potash for the needs 
of the sugar cane; if the soil yields from 0.005 to 0.006, it is doubtful if 
the application of potash salts will result in remunerative returns, but where 
the yield falls below 0.005 per cent, it is advisable to add potash salts in 
the manures. 

The demands of sugar cane for lime as plant food is low, and if the soil 
gives up more than 0.006 per cent to 1 per cent dtric add, it will probably 
yield sufficient plant food for ordinary crops. 

The cultivation of sugar cane is accompanied by loss of available lime 
from the surface soil, so that even if large dressings are applied, it is prac¬ 
tically entirely removed in the course of 20 years. 

Finally neither improved methods of cultivation, nor liming the land, 
nor the Use of manures, affects the proportion of sugar contained in the sugar 
cane. 

I/ong continued cultivation tends to ameliorate the texture of heavy 
day land; the judicious use of natural and artificial manures increases 
this effect, the upper layers of the soil tending to become more friable, but 
this result is frequently offset by the great reduction of humus matters pre¬ 
sent in the soil. 

94° “ Sugar Beet 1U the Argentine. — de Marneffe, G. in Journal d*Agriculture pra¬ 
tique, Vol. 1, No. 21, pp. 637-659. Pans, May 22 1913. 

As a result of some trials carried out at Juancho in the province of 
Buenos Aires a yield of nearly 8 tons of beet per acre was obtained, with 
an average sugar content of 14.3 per cent. The drcumstauces were Unfa¬ 
vourable to the crop, and it is estimated that the yield cotlld easily be 
raised to over 13 tons per acre, or in other words that sugar beet crops 
can be produced in the Argentine equal both in yield and quality to those 
produced in France. 

941 - Action of Flowers of Sulphur on Sugar-Beets. — urban, j. (Experiment 

Station for the Sugar Industry at Prague) in Zetisckrtft fur Zuctenndustrie m BOhmen , 
Year XXXVII, Part 3, pp. 441-444. Prague. June 1913- 
This paper gives the results of experiments on adding flowers of sulphur 
at 180 lbs. per acre to rows of sugar-beets. Averages : 



Roots 

Juice 


weight 

sugar 

j polarisation | ptuity 


gr- 

% 



Beets with sulphur (3 rows) . 

444 

20,53 

22,56 

92,5 

» without * ( 

435 

20,60 j 

22,48 

92,3 


The experiments will be repeated in a different form. 
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942 - Remarks on Hop-Growing, — Hitier, H. in Bulletin de la Societt d'Encoura,p, 

fnetti pour VIndustrie nationale, Year 112, Vol. 119, No. 5, pp. 685-698. Paris. 

May 1913. 

A review giving an account of the extension of hop cultivation in 
France, Bohemia, Bavaria, England ard Belginm.Ih the case of these centres 
of production,information is also given regarding the cultivation, harvesting, 
drying and quality of the crops.For Belgium, data have also been collected 
as to the cost per hectare of growing hops, and on other subjects of eco¬ 
nomic importance. 

943 - The Horticultural Industry at Ghent. Delmotte, R. in Revue konomique inter- 

nationale. Year 10, Vol. n, No 1, pp, 7-28. Brussels, April 15-20, 1913. 

The writer first describes the botanic and scientific horticlture of the 
beginning of the nineteenth century and its representative: The Royal So¬ 
ciety of Agriculture and Botany founded in 1808, and then proceeds to give 
an account of the evolution of this industry. 

The collector who cultivated thousands of different species of plants 
has now given place to the market gardener who grows large quantities 
of two, or three different kinds of plants. This evolution of horticulture at 
Ghent, which was complete in 1880, gave rise in that year to a powerful 
organization, the syndical chamber of Belgian Horticulturists. Although 
this institution chiefly represents the commercial and practical side of the 
trade it has shown from the first its firm intention of working harmoniously 
with the senior association, the Royal Society of Agriculture and Botany. 
Four years after the creation of the syndical chamber, the two Societies 
organised, at their joint expense, monthly meetings for the valuation of 
horticultural products. These periodical meetings have been held unin¬ 
terruptedly ever since and have become more important every year. 

Every five years, they are rendered more attractive by a flower show 
whose development is shown by the figures on the next page. 

The town of Ghent and its suburbs boast of 720 horticultural establish¬ 
ments, including 5000 greenhouses, and employ over 3000 hands. 

In 1837 value of the total export of plants from Belgium only 
amounted to £60 000 per annum. In 1911, the exports from East Flanders, 
or rather from the neighbourhood of Ghent, to the United States reached 
the same figure, while the valite of the total exports for the same year 
amounted to £545 356 of which the district of Ghent was responsible 
for 54*5 % 

In 1912, the worth of the total exports from the district of Ghent alone ex¬ 
ceeded £400 000. The principal countries supplied by Belgium are: 


Germany to a total value of. £164144 in 1911 

France » » 8 . . ,. >>105307 » 

Tie United States» » ». » 94795 » 

England » » ». » 56391 » 

Tie Netherlands» » ». » 33366 » 


Without making any absolute statement on the subject, it may be 
said that the plants apparently most in request in the United States are 
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Year 

Number 

of 

exhibits 

Area of 

exhibition 

buildings 

sq. poles 

Number 

of 

competitions 

Number 

of prises 

awarded 

1839 

3 722 

40 

20 

22 

1844 

5 200 

»> 

31 

59 

1852 

3 680 

» 

34 

67 

1857 

3 066 

» 

50 

89 

1862 

3688 

» 

65 

124 

1868 

9 000 

120 

241 

438 

1S73 

11 000 

» 

291 

» 

1878 

11 500 

200 

» 

457 

1883 

11 660 

200 

» 

» 

1888 

12 000 

220 

417 

ft 

1893 

13 96 o 

24O 

660 

» 

1898 

15 000 

270 

720 

» 

1903 

15796 

280 

670 

53 i 

1908 

18000 

400 

760 

» 

1913 

? 

1200 

841 

1710 


palms, araucarias, azaleas, begonia tubers, and laurels; while to Russia, 
and especially Moscow, are sent cut flowers, palms, laurels and rhododen¬ 
drons. Orchids are exported to Paris, Berlin, London, St. Petersburg, 
Vienna, Rome, Madrid, Amsterdam, Stockholm, Copenhagen etc; new 
varieties of orchids and aspidistrias find their way to London ; and there 
is a market in Northern France for fruit trees, forest trees etc. 

What are the economic factors which have allowed the modem hor¬ 
ticultural industry to become, as it is at the present day, one of the first 
industries in Ghent? The chief factor is incontestably the dimata. The 
plain of which Ghent occupies the centre being only 31 miles from the sea, 
and in places belowsea-level, enjoys a maritime climate. The dominant west 
winds are laden with warmth and moisture derived from the Gulf Stream 
and maintain a relatively uniform temperature. The second factor is the 
nature of the soil. With the exception of the Escautand Lys valleys, the 
environs of Ghent have a sandy permeable soil which allows of azaleas and 
rhododendrons, the two specialities of Ghent being grown in the open 
from April to October. These plants are placed in beds 5 'wide, dug 
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out from 4 % to 6 in. and filled in with half-decomposed leaf-mould from the 
neighbouring oak and beech woods. The subsoil furnishes plenty of non- 
calcareous water which is an essential in watering azaleas. 

The facilities of transport: a network of railways, tramways, high roads 
and canals also assist in the development of this suburban industry. 

The fourth and by no means the least important factor is the Cheapness 
of labour in Flanders. The horticultural labourer, without any special train¬ 
ing receives an average daily wage of from 2s. to 2S.5 A. Further, horti¬ 
culture in Ghent and the surrounding districts having been a specialised in¬ 
dustry for centuries, it has created a class of experienced workers who tho¬ 
roughly understand the taking of cuttings and the grafting of azaleas as 
well as the care of the other local horticultural specialities. 

In addition, we should mention that owing to the influence of the Syn- 
dical Chamber of Belgian Horticulturists a special division known as the 
Horticultural Office has been created in the Ministry of Agriculture. 

944 - Systems of Pruning Vines, and Distance Apart for Planting. — Vidal 

J. If. in Revue de Viticulture. Nos 1013, 1014, 1015 and 1017; pp. 689-693, 713-720, 

752-756 and 814-819. Paris, May 15, 22 and 29, and June 12, 1913. 

The experiments discuss©! in this article are concerned with plots 
of vines at Marsville, belonging to the Cognac Vine-growing Station. The 
vineyard was planted up in 1901 and 1902. The soil is poor and thin, and 
contains 50 per cent, of calcium carbonate. It has received no manure 
since the vines were planted. Twenty-four different stocks, chosen from 
those best suited to calcareous soils, are each represented by a square of 
100 vines. Rupestris du Lot is taken as a control at eight different places, 
thus forming eight plots of 100 each. 

Half of each plot is grafted with Folle Blanche, the other half with 
Colombard ; the first variety is a weak grower and generally grafts badly, 
while the second binds much better with most stocks. 

Each of the two grafted varieties is pruned and trained in three 
different ways: i) in the shape of a vase, with props; 2) on Guyotis system, 
on wires; 3) on Royat's system, a simple cordon, also on wires. The 
vintage is weighed every year according to the stock, the system of pruning 
and lie variety grafted on ; the density of the must is determined in the 
satde way. At pruning, the weight of the canes is also determined for 
each class. 

Systems of firming, — The most striking point shown by the writer's 
investigations is that for the climate of the Charente departments, hard 
cutting with long canes gives the heaviest yields, and at the same time 
hardly affects the quality of the wine or the vigour of the vine. Thus, in 
his experiments Royat cordons givte much better yidds than vases; 
they are also better than Gtlyots with Folle Blanche and equal with Colomb¬ 
ard, whose lowest buds are liable to Bear little fruit. The sugar-content 
of the grapes is decidedly higher on cordons than on Guyots, with equal 
crop. This comparison cannot be made with vases, as their crop is 
so much less; but looking at the average vintage weights, one finds that, 
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tho ugh the figures for the vases are very near those for the Royat prun¬ 
ing, yet the must of the latter si denser than that of the former. lastly, 
the growth of the cordons, which began by being the least, eventually gives 
the highest general average; it is well above that of the Guyot system with 
both the varieties ; it is also above the\ases with Colombars, and about 
equal with Folle Blanche, in spite of the yield of grapes being three times 
as heavy. 

Barring special requirements of particular varieties, the conclusion 
which holds for the Charentes should do also for other regions of similar 
climate that is moist, with considerable atmospheric humidity, and with 
evaporation from the leaves not too intense (Centre and East), and where 
there is no hurry in ripening the grapes ; pruning for long canes ought to 
do well insuch regions. It appears to be so in Champagne. The same 
should be true for places in which moisture of the soil can compensate for 
the more or less dry state of the air (plains and valleys). 

The most drought-rfesistant stocks place the grafts which they bear 
under the conditions they would have in moist soil on stocks requiring 
more moisture. It is with these that the best res nits from long canes may 
be expected. 

The Guyot pruning and the other types which may be classed with 
it, seem to suffer less from lack of moisture; but all the same Chanzit and 
Barba have also had better results with cordons than with Guyots in poor 
and dry soil in the South, where the air is also dry. 

But there is no doubt that the vase is the system which exposes 
the vines least to drought. Provided a sufficient number of eyes are left, 
this system can give good yields like the other two. 

Eastly, in vineyards producing fine wines, where quality is all-import¬ 
ant, hard cutting with long canes is greatly preferable to leaving a lot of 
wood. The first will giVe a larger yield of equal quality, or if the yield is 
the same the quality will be very much higher. The more the vin tage can be 
kept back, the more true does this become. 

Closeness of planting. — The deductions to be drawn from the first 
results at Marsville on this subject ate here given. 

The distance apart for planting should be determined in practice by 
consideration of the moisture conditions of both soil and air; further the 
space between the rows should as far as possible be made convenient for 
the implements and teams to be used. The distance between the vines 
in the rows will be the most variable factor, and will allow a fair concordance 
between physiological requirements and practice. Close planting, at less 
than 3ft. 3 in X ft. 3 in., is to be condemned outright, as far as the expe¬ 
riments show at present, at an y rate for the soil and climate of the Charentes. 
The 3 ft. 3 in X 3 ft. 3 in. square, though so far very productive, suffers 
from drought, and sometimes also from grey-rot: it is apparently not to be 
recommended. It also appears that distances of 6 ft. 6 in. X 5 ft- are too 
large; they do n ot giv& a maximum total yield. Between these limits, the 
experimehts hete describfed cannot yet furnish precise indications; but the 
local practice of planting about 1800 stocks to the acre stems to be sound. 
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Stocks for calcareous soils. — The 24 stocks used for the experiment 
were chosen from the best known at the time of planting. The general 
averages of the figures obtained during the seven years of the experiments 
arte given on the preceding page. 

Making a classification of the best bearers which are also strong grow¬ 
ers, we have, in order of merit: I, Aramon X Rupestris Ganzin No. 1; 
II, 33 A; HI, 41 B; IV 301-64, all among the first five for heavy cropping 
and also among the first ten for growth of wood. Then: V, Berlandieri 
d'Angeac, and VI, 161-49, which are 7th and loth for yield of fruit and 12th 
and ilth for weight of shoots. Lastly: VII would be Berlandieri-Ressfe- 
guier No. I, nth for fruit but 4th for growth. The first five all have an 
average yield per vine of more than 3 % lbs., the highest reaching 4 % lbs; 
the 6th and 7th only reach 3 lbs. 

Examination of the series of yearly figures for weight of shoots shows 
that these stocks keep up their growth admirably and k^ep on bearing; 
none of them shows any falling o£E. 

Besides these first class ones, there are other good bearers, which are 
rather lacking in vigour of growth, at any rate in this unmanured soil. 
Such are: 554-5 and 420 A, which show no tendency to exhaustion ; 3306 
and 3309, which are subject to chlorosis ; 301-37, a heavy bearer, but quite 
gone off as a result of chlorosis ; Berlandieri Lafont No. 9, a fairly good 
cropper; Berlandieri-Resseguier No. 2, here not as good as No. r, though 
generally considered superior to it; 420 B, which seemed at first better than 
420 Ain this vineyard, but now bears much less, though its growth is about 
the same; Gamay Couderc, vigorous and fruiting fairly well. 

It is interesting to note that 41B, which is widely grown on calcareous 
land in the Charentes and elsewhere, has maintained its excellent reputation 
in these exact experiments ; and, indeed, without manure in a not very 
fertile soil. 

Foils Blanche and Colombard. —• In these experiments Colombard has 
turned out better than Folle-Blanche, which is not in agreement with the 
general opinion. 

945 - Ike Oberlin Vine Hybrids: their Value and Use. — roy-chevrier, j. u 

La Vie a^rtcoU et rurale, Year 3, No. 37, pp. 6-10, figs. 1-6. Paris, June 7, 1913. 

M!. Oberlin, Director of the Vine-growing Institute at Colmar, many 
years ago obtained some very remarkable direct bearers by crossing the 
Gamays and Pinots with Riparia. The writer has grown some twenty of 
these varieties and has also made tests of their wine; so long ago as 1894 he 
was able to state that some of these Riparia hybrids of which the best 
bearers are Oberlin 595, 604, 605 and 716, were resistant to phylloxera; 
this is still the case at present, and they are also highly resistant to fungus 
diseases '. further, their wine is of unusual composition and very rich contai¬ 
ning 15 to 17° of alcohol, with a correspondingly high figure for total acidity. 

Direct bearers, easy to propagate, very resistant to phylloxera and fun¬ 
gus diseases, and thriving under varying conditions (Nos. 604 and 605 can 
stand a high lime content), have a great value for mixed farms in which 
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field work may interfere with the care of the vineyard. Further, their rapid 
flowering, never hindered by the bunch mildew, keeps them free from the 
first generation of Cotichylis . But their chef merit is their remarkably early 
ripening, which takes place at the same time as with the Early Vosges 
Gamay or even before it; further, in spite of the unsettled weather to which 
the vines in the cold Bast region are exposed, the Oberlin hybrids always 
give a highly alcoholic wine, owing to the perfect ripeness of their grapes. 
Contrary to the general rule that acidity decreases with increase of sugar, 
in these grapes the two reach a maximum together, Thus No. 595 often 
passes 17 0 of possible alcohol with 9 gms. of acid calculated as sulphuric 
add ; 604 reaches i5°of alcohol and 8 gms. of add; 605,160 and 9 gms., 
and 716, which had more than 15 0 of alcohol, retains 13.6 gms. of add. 

The value of the Oberlin is therefore in getting a full and alcoholic 
wine without expense and trouble. 

The only fault to be found with these vines is their low yield; the small 
grapes full of pips, of their rather loose bunches, often give up thdr juice 
with difficulty. Further, these very vigorous hybrids, of almost a wild 
nature, require a tree-like growth on trellises, or at any rate an extension, 
of the cordons, to bring out their inherent fertility. Training as horizontal 
cordons with double spurs is considered by Oberlin and the writer as the 
best means of treating them. 

Planting should be in deep and rested soil, in quincu nx , at 16 ft. in the 
rows and 4 ft. 6 in. between the rows. Each coidon thus occupies about 8 % 
sq. yds. which means not quite 600 per acre. 

The second season only two shoots are left; the third season the bet¬ 
ter of these is trained onto the wire at 20 ins. from the ground, but to save 
tying it is simply twisted round it. The fourth season this young cordon 
is cut with single spurs, and is carried further along the wire. The fifth sea¬ 
son the single spurs are changed to double ones, except on the prolongation 
of the cordon (which should now reach to the next vine), where they are 
left single. By the sixth or seventh season, according to the strength of 
the shoots, the cordon is established all the way along, and can be pruned 
with double spurs from one end to the other. The double spur is easy to 
deal with: one of the spurs has two eyes and the other four ; at the next 
pruning the four-eyed spur is cut back and theshoots of the two-eyed spur 
supply the two new spurs, and so on. The spur may always be renewed 
on the cordon, as the Riparia hybrids keep on breaking from the old wood. 

The advantage of the double over the single spur is obvious : the single 
one, having two eyes, will generally bear four bunches; the double, with 
six eyes may have as many as twelve bunches giving three times the crop. 

On this method, the Oberlin hybrids have given high yidds and 
curiously enough without any impoverishing of the constitutional rich¬ 
ness o£ their wine. 



FRUIT-GROWING 


1243 


946 - Fruit Production and Trade in Hungary In 1911. — Extract from the Re- 
port of the Statistical Year Book on the Work of the Government) in Volkswirt shaft- 
Uche Mitteilungen aus Ungarn , Year VIII, Part V, pp. 517-520. Budapest, May 1913. 

The climatic conditions of 1911 having in the main been favourable 
to the fruit harvest, the results obtained from most kinds of fruit trees 
were better than in 1910. The data on exportation are satisfactory: 
The quantities exported tend to increase whilst those imported diminish. 
The great decrease of importation in 1911 is not accompanied by a correspond¬ 
ing decrease in value, on account of the rise in prices of some Irinds of fruit; 
on the contrary whilst the importation in 1910 represented a value of 
£ 338 600. That of 1911 amounted to £356 443. On the other hand with the 
quantity of the fruit exported in 1911 the value also increases and reaches 
£868 310 whilst all the exports of fruit in 1910 attained only £566 978. 
The annexed table shows the quantities and values of fruits imported 
and exported during the period 1909-1911. 

The greatest part of the Hungarian fruit trade is with Austria; thus 
of 507 400 cwt imported in 1911,193 700 (38.2 per cent of the total import) 
came from Austria and of the 1500 578 cwt. exported, 1024 040 cwt. went to 
Austria. After Austria comes Serbia;that country exported into Hungary 
169 670 cwt. of fruit (33.4 per cent, of the total imports). 65 601 cwt. 
(12.9 per cent.) were imported from Bosnia, 48720 cwt (9.5 per cent.) 
from Italy, whilst only 11751 cwt. (2.3 percent.) came from Rumania, 6522 
cwt (1.3 per cent.) from Turkey in Asia and 5119 cwt (I. per cent.) from 
Turkey in Europe. 

Of thefruit imported from Austria 71.9 per cent, consisted of apples 
and pears, 7.9 per cent, of juniper berries, 4.2 percent, cherries andegriots. 
Among the fruit imported from Bosnia 46.6 per cent, were dried plums, 
24.1 per cent, fresh plums, 10.8 per cent, walnuts. In the imports from 
Serbia, 69.3 per cent, were apples and pears, 17.3 per cent, fresh plums 
and 8.6 per cent, dried plums. From Italy the chief fruit imports were 
apples, pears, and juniper berries; from Rumenia walnuts and prunes;from 
Turkey in Europe walnuts and frem Turkey in Asia walnuts and hazelnuts. 

Among the purchasers of fruit exported from Hungary, Germany comes 
after Austria. In 1911 Hungary sent to Germany 425 287 cwt. (28.3 per 
cent.) and to the United States which come next only 8273 cwt. Of the 
fruit exported to Austria the percentage was the following: 23.7 apples, 21.1 
fresh grapes, 12.4 cherries and egriots, 6. apricots. To Germany the exporta¬ 
tion was chiefly apples (84.3 per cent.) and fresh plums (7.2 per cent*) whilst 
to North America it was especially walunts. 
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Imports 



Weight 

Value 


1909 

1910 

1911 

1909 

Z910 

19x1 


cwt 

cwt 

cwt 

£ 

£ 

£ 

Apples* Pears, Quin- 
ees. 

636 144 

351693 

209 203 

222 561 

134 575 

127 67* 

Fresh piums. . . . 

146 194 

98 524 

51158 

21 6lO 

21 927 

16 85' 

Apricots. 

I 480 

638 

348 

1031 

912 

47* 

Cherries, Egriots, 
Fresh Peaches . 

29 197 

15815 

15526 

20 34I 

13 799 

12 094 

Fresh Melons . . . 

7671 

4843 

3414 

3489 

2 260 

1 igt 

Other Fresh Fruits. 

5072 

4 572 

6370 

2 577 

2 260 

3 56* 

Juniper berries. . . 

12 O74 

15 712 

31252 

6 423 

6 780 

1946; 

Dried plums.... 

122 256 

41 281 

49 397 

49 445 

44 I3« 

6415; 

Other dried frails . 

6402 

3 962 

2 393 

4362 

2 379 

265- 

Tresh grapes. . . , 

12 290 

8657 

8718 

6 820 

7 216 

915? 

Walnuts. 

49 611 

40472 

29 298 

36 796 

41 594 

31 8 4 < 

Hazelnuts. 

12 286 

19 139 

19322 

32 915 

60944 

68 00 

Total . . . 

. 

I O4O 678 

605 308 

507 400 

412 370 

338 778 

35654: 


Exports. 


Apples, Pears, Quin- 
ces. 

cwt 

151 064 

cwt 

106 912 

cwt 

638 638 

£ 

70 103 

£ 

52 696 

£ 

204 678 

Fresh Plums. . . . 

90 699 

292 093 

217 667 

29183 

96 629 

98374 

Apricots. 

172 377 

34 604 

71 867 

93 259 

44568 

90 761 

Cherries* Egriots, 
fresh Peaches . . 

105 701 

47 974 

140 488 

61499 

33180 

77 438 

Fresh Melons . . . 

79466 

68 508 

79987 

21491 

18 200 

24 504 

Other fresh fruits . 

38 58 ° 

47 483 

47 265 

19 389 

30 254 

31166 

Juniper berries. . . 

19 131 

15 474 

4 757 ■ 

10 190 

6741 

2974 

Dried plums. . . . 

l8 030 

12 991 

13 304 

11 816 

14 592 

17 803 

Other dried fruit . 

5 550 

9 820 

9895 

3 925 

6582 

8 337 

Raisins. 

201 643 

155 590 

221 451 

139 809 

M 7 462 

201 387 

Walunts. 

23573 

57 403 

54 504 : 

23 949 

114 710 

108 327 

Hazelnuts. 

256 

1 096 

755,71 

317 

1507 

1031 

Total . . . 

901 07I 

850 754 

1 500 578 

484 930 

567 129 

866 770 
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947 - Bananas, Their Cultivation and Utilization. Trade in Banana Products. 

Classification of the Genus Musa* — Wildbmait, E. de in Annates du Music Co¬ 
lonial de Marseille 1912. Extract, Editor Challemel, Paris 1913. 

Bananas are not yet sufficiently, well understood bothfromthe scientific 
and from the economic points of view. Great confusion prevails as regards 
the systemization of the genus Musa, although few plants are capable of 
yielding as much valuable produce on a small space and with little attention, 
as the banana. Dr Zagorodsky (1) mentions the following amongst the 
products of the fruit bearing banana. 

1) Fresh fruit for export; (2) Dried fruits; (3) and (4) Preserved and 
crystallized bar anas ; 5) Banana starch and flour; 6) Sagd, 7) a substitute 
for coffee ; 8) a substitute for rubber ; 9) liqueurs, alcohol, wine, beer, vi¬ 
negar etc ; 10) a cattle feed. To complete this list it should be added that 
all bananas, furnish a fibre extracted from their leaf-sheaths and leaves, 
but this has not yet been studied systematically. 

It appears to the writer that the time has now come to turn to better 
account this fruit which is so easily grown in the Tropics and always con¬ 
sumed in increasing quantities in Europe. A rapid survey of the statistics 
of banana export and consumption suffices to prove the truth of this state¬ 
ment. The importation of bananas into Germany increased tenfold 
between 1906 and 193:0. Seven or eight years ago, France and England 
consumed respectively between 50 and 60 thousand and 2 million bunches 
of bananas. Now, on the other hand, from 150 to 200 thousand are sentto 
Paris, while millions are consumed in England. The United States of Ame¬ 
rica alone take 40 millions of bunches worth £ 2 500 000 and America exports 
the fruit to Europe to the value of: 

£ 1 600 000 Great Britain 
» 200000 Germany 

» 100 000 France 

Jamaica, Barbados, Domingo and Costa Pica have immense plantations 
in full bearing. In 1909, Jamaica exported r6 712 210 bunches of bananas, 
and the area occupied by plantations in 3:909-1910 was 69 000 acres. Costa 
Pica has become a great centre of production and 100 000 acres capable of 
producing from 700 000 to 12 000 000 bunches monthly have been devoted 
to this crop. 

The writer, after having given some information respecting the appli¬ 
cation of cold storage methods to banana transport, and the most important 
question of manuring the soil (2), deals with the diseases and noxious in¬ 
sects which attackthe banana tree and with the industry of banana drying. 
He then enquires which is the best variety for propagation and how it is 
to be recognized. These queries are difficult to answer for the lack of two 


(1) Dr. M. Zagorodsky, Die Banane und Hire Verwertung ala Futteimittel. Supple¬ 
ment to the Tropenpflanzer, XII, 4, 19x1. 

(2) See No. 1278, B September 1912. 
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things : 1) a satisfactory classification of the genus Musa and 2) a rdiable 
basis of information which would throw some light upon the economics 
of banana culture. In the hopes of collecting some iriormatiou which will 
lead to a rational solution of the problems the writer proposes to draw up 
a circular letter embracing the following list of questions. 

Enquiry concerning Bananas. 

Locality. — Climatic and geographical conditions, and the geological ori¬ 
gin of the soil suitable to the plant. 

Habit of the plant: 

Presence and absence of a species of bulb. 

Height, thickness ar.d colour of the stem. 

Colour of the cellular sap of the sheaths which form the stem, 
length, width and terminal form of the leaves. Colour of the leaves on 
upper and lower surfaces. 

Colour of the mid-ribs. 

Colour of the cellular sap of the leaves. 

Resistance to wind, persistence of the leaves or total disappearance in 
winter. 

Form of inflorescence: 

Inflorescence bracts, their size and colour. Number of «hands » per 
inflorescence. 

Number of flowers, or fruits, per « hand ». 

Is the number constant for the whole inflorescence?. It would be 
useful to add to the data of this enquiry samples of flowers and of 
fruit; the flowers should be dried or preserved in alcohol, or formalin; 
the fruits preserved in formalin. In the case of fruits containing 
seeds, it would be interesting to include samples for purposes of study. 
It would be well to send with the above samples, drawings and photo¬ 
graphs referring to all the questions of the enquiry. 

To those persons who are able to carry the enquiry further, it is suggested 
that they should furnish additional information with regard to the botanical 
characters, i. e : 

Flowers: 

Their colour and length. Perianth: number of lobes and their shape; 
stamens: number; anthers: colour and length; styles : length, colour. 
Fruit: 

Shape, colour and size when ripe. Seeded or seedless. 

Colour and flavour of the pulp. 

Seeds: 

Colour, shape, size, state of the epidermis, germination. 

Uses: 

Unripe, ripe, and preserved fruits, fibre, pith, or central portion, use of racbis. 
Various: 

Native names; cultivation and diseases: industrial and economic n$e of 
the different parts; trade and statistics. 
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948 - Export of Shoots of Date-Bearing Palms. — t*abut i,. in Bulletin a wok 
de PAlgtrie et de la Tumsie , Year 19. No. 9 pp. 185-187. Algiers. May 1, 1913. 

The introduction of date culture into the desert regions of the Western 

United States of America has given rise to a large importation of shoots, 
or «djebars», from the oases of north Africa. For some years, Algeria has 
exported annually from 8 to 10 thousand adjebars», and the Algerian plan¬ 
ters have become apprehensive of future competition, and alarmed at the 
rise inpriceofthenecessaryshootsfortheirown plantations. 

The writer draws attention to the fact that competition is inevitable 
and that the rise in price of which the colonists complain is not excessive. 

Further since it is to be foreseen that for a considerable time it will be possible 
to supply (fdjebars»of the Deglet Nur variety at about 4s, each, it would 
be better to cultivate this variety specially for the production of shoots. To 
this end he advises that the latter should be carefully selected, planted in 
nurseries and frequently watered; and after three years there should be 
six or eight shoots round each parent plant; 800 cuttings or even more under 
suitable conditions may be planted per acre and would prove more remune¬ 
rative than the production of dates. 

The writer mentions other good varieties for expoit: I. The Tafilalet 
date, called «Medjoul», which the Department of Agriculture at Washing¬ 
ton buys at the rate of £2 per guaranteed «djebar ». The fruits are large 
and little known on the French markets, being sent to Tangiers ard to 
I/mdon. In Tangiers, the average price is 200 francs per iookilos. (£4 os *}<l 
per cwt.) 2. The Manakor variety from Djerid also called the Bey's 
date. The fruit is excellent, and the variety should be propagated at pre¬ 
sort, it is still rare and as* the old palms do not yield shoots, it is therefore 
necessary to obtain seeds. This is being done, and the variety proves to 
be fairly constant from seed especially in the Djerid oasis, where good 
strains are to be found. 

The progress due to the work of the American Experiment Stations 
will certainly have a good influei ce also upon the North coast of Africa, 
where the cultivation of the date palm has been considered as fixed by the 
practice of centuries. 

949 - Management of the State Forests in Bavaria. — Enures, in For$tw$sen$ch*ft - forestry 

Uchts Centralblatt , Year XXXV, No. 6, pp. 289-296. Berlin, June 1913, 

Owing to legislative measures and to the work of the Bavarian Forest 
Administration, it is possible to give an account of the total production of the 
Bavarian State Forests of the 4-year period 1908-1911, compared with the 
5-year period 1903-1907, but details of the principal and bye-products 
cannot be given as official statistics in these matters are no longer collected. 
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Total Production. 



1903-1907 

(mean) 

1908 

1909 

1910 

1911 

Total forest area . ac. 

2 060 699 

2 018 136 

2 019 499 

2 016 832 

2 019 687 

Total volume « cu. ft 

132 968 060 

144 694 000 

168 780 000 

167 367 000 

172 821 000 

» » (relative) 

100 

109 

127 

126 

130 

Volume per acre cu ft. 

64.5 

7J.6 

83-5 

83.0 

85.6 

Surplus compared with 
1903-1907: 
total . . . cu. It 

_ 

11 726000 

35 812 000 

34 399 000 

39 853 000 

per ac* . » » 

— 

5-8 

17.7 

17.0 

19.7 

Timber moie than 2 7 
in. in cliam: 

total . . * cu. ft. 

ir5 133 °°° 

125 129000 

T 47 695 000 

144 636000 

152 816000 

» (relative) . . 

100 

109 

128 

127 

133 

per ac. . . cu. ft 

55.9 

62.0 

73 .i 

71.7 

75.6 

Surplus: 






total . • . cu. ft. 

— 

9 921 000 

32 56^ 000 

31 502 000 

35 554000 

per acre. . » » 

— 

4-9 

16.1 

15.2 

17.6 

Total receipts ... £ 

2 024 856 

2 428 899 

2 776 527 

2 837 289 

3 024 663 

Mean « per cu. ft. 

in pence. 

3-65 

4.0 d 

3-9 d 

4.0 d 

4*1 d 

Do. (relative) . . . 

ioo 

no 

108 

ill 

US 


From the datagivea the following facts become evident: 

I. That the production of timber is greater owing partly to an 
increased cutting of coniferous trees and partly to better management. 

II. That prices of timber have risen (8 per cent from 1903-1907 
to 1911). 

III. That there is a slight gradual fall in prices for firewood during the 
last few years, this will only rise again with the decreasing purchasing 
power of money as the relation between the increase of population and the 
demand for firewood is undoubtedly declining. 
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Timber. 




1903-1907 

Mean 

1908 

1909 

19x0 

I 9 XX 

Total. 

cu.ft. 

59 403 000 

68 586 000 

0 

0 

0 

00 

0 

00 

<N 

.00 

84 019 000 

92 636 OOO 

(relative) . 


100 

11 5 

139 

141 

156 

Per acre. 

Cll.ft 

28.8 

34 *o 

41.0 

4t.O 

45-6 

Per cent of total production 


44-7 

47*4 

47.0 

50.1 

53*6 

» the timber more 







than 2.7 in. in diam. . 


51.6 

54*7 

56.1 

57,3 

60.6 

Surplus: 







total. 

cu ft. 

— 

9 182 000 

23 415 OOO 

24 510 000 

33 235 000 

per acre. 

» 

— 

4*5 

11.6 

12.1 

16.4 

Coniferous wood: 







total. 

cu.ft. 

52 446 000 

60 992 000 

74 385 000 

76 673 000 

84 337 000 

d (relative). 


100 

117 

I 4 2 

146 

161 

% of timber. . . . . . 


88.4 

89.0 

89.7 

9 i *3 

91.1 

Broad leaved wood: 







total. 

cu.ft. 

6 922 000 

7 593 000 

8 441 000 

7 275 000 

8 335 000 

» (relative). 


100 

109 

122 

105 

120 

% of timber. 


11.6 

11.0 

10.3 

8.7 

8.9 

Oak. 

cu.ft. 

3 164 000 

3 224 000 

3 681 000 

3 hi 000 

3 426 000 

Total receipts for timber 

£ 

1 5 ° 8 8 33 

1 7 X 5 88 3 

1974073 

2 084 828 

3 369 816 

Mean receipts per 

cu ft. 

pence 

5*7 

6.0 

5*7 

6.0 

6.1 

Do. (relative). 


100 

105 

100 

105 

108 



Firewood . 






1903-1907 

Mean 

1908 

1909 

XQXO 

19x1 

Total. 

cu.ft. 

73 565 000 

76 108 000 

85 962 000 

83 4I9 OOO 

80 205 000 

(relative) 


100 

103 

1 17 

1 13 

109 

Per acre. 

cu.ft. 

35*7 

37*7 

42.5 

41*3 

39.7 

Surplus. 

» 

— 

2 543 000 

12 043 000 

9853OOO 

6 640 000 

Total receipts. 

£ 

615 893 

715015 

802 453 

752 460 

709 285 

Mean » per cu, ft. 

pence 

2.0 

2.2 

2.2 

2.1 

2.1 

Do. (relative). 


100 

1 13 

112 

108 

106 
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950 - Prize Competition for the Encouragement of Afforestation in Hungary. 

— Official communieatlon in ErdiszeU Lapok , Year in, Part XI, pp. 502-504. Buda¬ 
pest, June 19x3. 

Paragraph 165 of the forest law XXXI of 1879 deals with the afforest¬ 
ing of arid land, land worn into gullies, and shifting sand; this work is 
of great economic importarce, and to encourage such planting in 19x3 
the Minister of Agriculture has organized a prize competition, the prizes 
being supplied from the national forest fund. They will be as follows : 

Eleven "grands prix” of £40^32 and £24 for areas of at least 
25 arpents (35 acres). 

Ten first-class awards of £20 and £16 for areas of at least 10 arpents 
(14 acres). 

Nine second-class awards of £12 and £8 for areas of at least 
5 arpents (7 acres). 

The following will be eligible for these prizes: 1) lai downers who have 
undertaken afforestation of the above-named types of land, in the spring 
or the autumn of 1913, without State subventions; 2) those who, with 
State assistance, have undertaken this work under conditions of exceptional 
difficulty, and with unusual care and success, thus benefiting the public 
more than themselves. 

Competitors must undertake the whole of the afforestation work as 
laid downin paragraphs 2 and 4 of the forest law cited. The plantations ad¬ 
mitted to the competition will be judged in 1918. The competitor will 
not be eligible for a prize unless the plantation is still in his possession at 
the time when the prizes are awarded. 

Inscription of planting carried out in the spring will be received up 
to the end of July, that of autumn planting to the 25th of December ; 
it should be addressed to the Public Forest Administration Committee or 
to the Royal Forest Inspectorate. Such inscription should include a detailed 
description of the place and give the area afforested and an exact enu¬ 
meration of the species of trees used. 


LIVE STOCK AND BREEDING. 

951 - The Campaign against Flies. — Bauwerkbr in Zeilschrift far GestOtkuruUund 

Pferdexucht, Vol. VXn, Part 6, pp. 121-129. Hanover, June 1913. 

Flies are often a real pest to man and domestic animals, especially 
when they invade stables. The importance of the destruction of flies 
has even been the subject of a discussion by the Budget Commission of the 
Prussian Chamber of Deputies, in connection with the removal of the Tho¬ 
roughbred stud from Graditz to Straussfurt, the latter place being infested 
with flies. 

The reasons for destroying these persistent and dangetous insects 
are well known, and many methods of destruction have been devised; 
but the writer considers that appreciable and durable results can only 
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be obtained by giving up half measures and undertaking an energetic and 
systematic campaign. Considering the importance of the question, he 
has thought wdl to give an account of the methods he has used in the stud 
under his direction at Eichelscheiderhof, as the results have been very satis¬ 
factory. In 1887 when he undertook the direction, the stud was so badly 
infested by flies that living there was most disagreeable in summer. 

He began by hanging up in the stables and all dwellings, without excep¬ 
tion, pieces of limed wood, bigger and longer for the stables, thinner and 
shorter for the houses. For some time the flies had to be removed and the 
sticks re-limed every day ; but when the flies were somewhat reduced this 
was done only every two or three days. In the earlier years the cost of 
the lime was considerable (£ 4 to £ 4 10s), but it soon diminished con¬ 
siderably. 

Various other means were employed. Further, the general conditions 
were much improved by the drainage of the land round the stud farm, which 
was rather marshy and provided excellent conditions for flies to breed. 
Great benefit was also derived from scrupulous cleanliness throughout^ the 
homestead, including disinfection of closets and cess-pools, and venti¬ 
lation of the stables. Flies dislike draughts, whereas the animals, being 
accustomed to open air when quite young, do not take any ill effects from 
them. 

The flies were also destroyed in places where they like to assemble; 
a great number were burnt by spirit lamps, being collected at the approach 
of winter on the celling and walls of the kitchens ; in this way many eggs 
were destroyed before they had time to develop. It was found that white- 
ofashing with a sprayer was an excellent means of destroying the eggs ; 
this was still better when a little formalin was added to the milk of lime. 
For disinfection, a strength of 2 or 3 per cent, was used; but 1 per cent, does 
for ordinary purposes. 

Formalin is an excellent fly-poison. The writer had good results with 
a method he got from a paper: this consists in setting out on a plate small 
slices of bread soaked in a pint of milk to which two spoonfuls of formalin 
have been added. A pint was found to be enough for large spaces, such 
as stables ; while for smaller places, such as dwelling-rooms, half a pint is 
sufficient. 

Having undertaken a systematic fight, the writer did not neglect any 
of the usual methods, such as fly papers and fly traps ; but he did not find 
them very successful. 

Attempts wore made also to encourage as much as possible the natural 
enemies of flies, especially insectivorous birds. Swallows and martins were 
the first to be pronounced useful; as it was found that sparrows were pre¬ 
venting their increase in numbers by occupying their nests during their ab¬ 
sence, a campaign against these was Undertaken, and quantities were 
destroyed. The number of swallows and martins steadily increased, and they 
now nest all about the buildings. 

The increase of starlings was encouraged by putting up Berlepsch nest¬ 
ing - boxes for them. Other insectivorous birds were encouraged in every 
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possible way (planting of pines and fruit-trees, destruction of their enemies: 
martens, polecats, weasels, squirrels, birds of prey, etc.). 

Quantities of flies were also destroyed by the large nittnbeis of fowls 
kept at Eichelscheiderhof. 

Thanks to all these measures, the stud-farm has now been very largely 
freed from the pest. 

At the end of the article the writer alludes briefly to methods of protect¬ 
ing draught animals from flies and gadflies —* close metal nets, and treating 
the skin with repulsive substances, such as fish-oil. 

952 - Resistance of Various Animals to Arsenic. — Wilbers, m., with appendix by 

Schirokogorqff on pa thologico-histological researches (Report of the Pharmacological 

Institute of the University of Jurjeff), in Biochemische Zeitschrift, Vol. 51, Pari 4, 

PP. 131-252. Berlin, June 1913* 

The subject of the resistance of animals to arsenic is of importance at 
present in view of the recent progress on the pharmacology of arsenic, 
particularly as regards the preparation and use of atoxyl and salvarsan. 
M. Wilberg’s researches were directed to establishing the doses tolerated 
and. the minimal fatal doses for various animaL. After discussing the litera¬ 
ture of the subject, he describes experiments on dogs, cats, rabbits, hares, 
rats, hedgehogs, guinea-pigs, fowls,pigeons, and adders ; the dosestolerated 
are given in the following table. 



Means of ingestion 

Dose in gr. per kg. of body-weight 


of the compound 

Potassium arsenite 

Arsenious oxide 

1 

1 

Pigeons.. . . < 

1 buccal 

— 

1.786 

sub-cutaneous 

less than 0.012 

1 

Rats .»»•*•*.* 

sub-cutaneous 

0.0156-0.0176 

— 

Hedgehogs. 

sub-cutaneous 

0.01-0.014 

— 

Rabbits. 

buccal 

— 

0.015 

< 

) sub-cutaneous 

0.008-0.01 

— 

1 

Dogs.. ! 

I 

J' buccal 

J sub-cutaneous ( 

( intravenous 1 

0.03 

0.007 

0.03 

Guinea-pigs ...... 

sub-cutaneous 

0.009 

— 

Cats. 

sub-cutaneous 

0.005-0.006 

— 

JHares. 

sub-cutaneous 

more than 0.005 
and less than 0.008 


Fowls.. , 

buccal 

— 

less than 0.06 

Adders ........ 

sub-cutaneous 

0.012 

— 
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From these results it is dear that different anim als do not show the 
same degree of resistance to the action of arsenic. Rats are the most resist¬ 
ant; then come hedgehogs, guinea-pigs, dogs, cats. Arsenic resistance has 
some relation to size: the smaller the animals, the greater it is. Man is the 
most sensitive of all animals, probably owing to the great development 
of his nervous system. 

The subcutaneous tissue of dogs is very sensitive to injections of potas¬ 
sium arsenite, and becomes necrosed at the place of injection, as does 
the cutaneous tissue. Hares are much less resistant than rabbits to sub¬ 
cutaneous injections. With pigeons and dogs, vomiting readily takes place, 
so that strong doses of arsenic introduced through the mouth are almost 
without action. 

For the minimal fatal doses, the writer has collected in a table the results 
of a great many investigators (Busscher, Brouardd, Rouyer, Salkowsky, 
Neucki and Sieber, Kochmann, Kunkel, Doyen and Mord, Frohner, Haus- 
mann). His experiments were made with hedgehogs, and gave doses of 
0.011 to 0.0x5 of potassium arsenite by sub-cutaneous injection. 

The article is followed by an appendix containing the results of patho- 
logico-histological researches made under the microscope on various organs 
oi dogs, cats and rabbits treated with arsenic. 

953 - Fate of Tubercle Bacilli outside the Animal Body, bmscob, chas. f. in 
University of Illinois Experiment Station , Bulletin No. x6i f pp. 277 - 375 * Urbana, Ill¬ 
inois, November 1913. 

The results of this experimental work are given in tabular form. The 
paper is accompanied by a bibliography referring to 160 publications. 

It is seen from the above-mentioned table that tubercle bacilli in pure 
culture, spread in thin layers on sterile glazed paper slips and exposed to 
the direct rays of the sUn, are killed in a very short time (1 to 4 minutes). 
When exposed to desiccation, pure cultures of these germs in thin layers 
are found to be dead in a few days. In sputum, and other foul material, 
they appear to live longer than the other nonspore-bearers, and are blown 
around so that the inhalation of dried sputum dust causes tuberculosis in test 
animals. Sunlight plays an important part in the disinfection of this 
dried tuberculous dust; thus dwellings, factories and places of business 
should have abundance of window space located so as to admit the light. 

Tubercle bacilli in cow manure lived 73 days, when a pure culture mixed 
in a sample of manure was exposed to weather conditions in a pasture 
field in the shade, and as long as 49 days, when exposed to the sunshine. 
In a sample of dung from a tuberculous cow, they were dead at the first 
test, made 13 days after exposure. These experiments, which the writers 
were disappointed to be Unable to repeat, are worth repetition. 

Tubercle bacilli in garden soil and in a dead tuberculous guinea-pig 
buried in the latter were alive on the 213th and 71st days respectively. 

In drinking water, which may be a source of infection, the bacilli of 
human tuberculosis and of bovine tubercolosis live for a year. 

In butter kept at — xo° C., the tubercle bacilli retain their virulence 
longer than when the butter is kept at high temperatures (in the experiments 
they survived 274 days), and constitute a serious danger. 
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954 - Modifications in the Milk of Cows suffering from Fwtand-Mouth Disease. 

Mkzger, 0 ., Jlsser, H, and Hepp, K (Report from the Municipal Chemical I^abo- 
ratory of Stuttgart) in Zeitschnft fur Unfitsuchunq der Nahrungs- und Genussmttel, 
some der Gebrauchsiegemtdnd*, Vol. 25, Part 9, pp. 513*551. Berlin, Mfty 1913. 

After a careful examination of the bibliography oi the subject, the wri¬ 
ters describe the methods adopted and the conditions under which they 
made their investigations. The results are shown on 26 tables, each deal¬ 
ing with one cow ; complete analyses are given of the milk at various sta¬ 
ges of the disease, with notes on the most striking phenomena in each case 
The conclusions arrived at aie then compared with those of other in¬ 
vestigators. It appears that the influence of the disease on the composition 
of the milk is not the same for animals of any one breed, nor for those in the 
same lactation period; it seems to vary in individual cases. 

955 - The Alcohol Content of Milk after giving Cows Various Doses of Aloohol 
and under the Influence Of Habit. — V6 ltz, Wilhelm and Paechtner, Johannes 
m Btochemische Zeitschnft , VoJ 52, Parts 1 and 2, pp 73-95 Berlin, June 25, 1913 
The question, whether alcohol given with the food passes into the milk, 

and if so in what proportions, has often been studied but has not yet been 
satisfactorily answeied; for this reason the writers have instituted some 
experiments on the subject. 

The animals they experimented upon were two Noith German cows 
of the plains (Notddeutsche; Niederungskiihe) weighing about 1100 lbs. 
each, of the age of 4 to 5 years and in the middle of their lactation. The 
experiments lasted from March 27 to April 29 of this y.ar. 

Cow No. 1 was fed good meadow hay, oat straw, malt geims, potato 
flakes, and dried yeast. During the experiment with alcohol she leceived 
with the alcohol 46.2 lbs. (sometimes 92.4 lbs.) of potato distiller's wash 
containing 1.9$ lbs. dry matter ard 44.22 lbs. water (or 3.96 Ids. dry 
matter and 88.44 lbs. water). The cow received the 44 22 lbs. of wash 
with the alcohol in one dose at noon, immediately after having been 
milked, or double the quantity in two equal doses, 01 e at noon and the 
other in the evening. 

It was not considered necessaiv to deteimire exactly the quantity 
of food consumed by this cow. 

Cow No. 2 was given,the first day of the experiment (April 22), as well 
as during the preceding 13 days, 20.57 Ibs.of dry matter under the form 
of dried beer yeast. From that date up to April 25 when the experiment 
ceased, the cow was fed only hay. 

The alcohol, mixed with water, was given at the rate of 3.52 to 5.27 
quarts of beverage, sometimes in 01 e dose sometimes in two. 

In order to determine in what quantity alcohol passed into the milk, 
the cows were milked three times a day; the milk, which was always faultless, 
was weighed and immediately portions of it — weighing loo to 200 grams 
and sometimes as much as 500 to 1000 grams — were distilled. 

The annexed tabic gives the quantities of alcohol found in the milk 
and those given to the cows. 
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Experiment 

Cow 

Quantity 
of absolute 
alcohol given 

c. c. 

Quantity of absolute alcohol 

found in the milk 

Daily 

c. c. 

Per 

thousand 

In percentage 
of the quantity 
given 

I 

l 200 

0.49 

0.09 

O.24 

2 

' 4OO 

2.58 

0.42 

065 

3 


400 

II 5 

0.18 

O.29 

4 


400 ( i ) 

I.09 

O.17 

O.27 

5 


400 

1.58 

0.25 

0.40 

6 


400 

*•*3 

0.17 

0.28 

7 


4 °o t 1 ) 

0.18 

0.03 

0.04 

8 

1 \ 800 (*) 

0,41 

0.05 

005 

9 


400 

0.72 

O.II 

0.18 

10 


63 

0.00 

0.00 

0.00 

11 


126 (*) 

0.00 

0.00 

0.00 

*3 


400 

0.71 

O.II 

0.18 

15 


800 (*) 

0.48 

i 

0.07 

0.06 

16 


\ 400 

0.40 

0.06 

0.10 

12 ! 

n 

\ 

0.12 

0.02 

0.19 

14 


r 126 (*) 

1 

0.13 

0*02 

0,10 


1) In 2 dopes, each of 200 c.c. 

2) » 2 » X # 400 » 

3) » 2 » » » 63 » 


The above figures show that only a small quantity of the alcohol given 
passes Into the milk, and that the animals at last got accustomed to the alcohol 
and that always smaller quantities of it passed into the milk. Even with 
quantities reaching 400 c.c. in one dose and 800 c.c.intwo doses, corresponding 
respectively to 0.8 and 1.6 per thousand of the weight of theanimal, only 
from 0.05 to 04 per cent, of the amount given passed into the milk. As 
the distiller’s wash usually given by farmes does not contain more than 0.1 
to 0.3 per cent, of alcohol, it may be assumed on the strength of these experi¬ 
ments that feeding distiller's wash presents no danger to the life and 
development of the sucking calves. 
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The writers have further experimented npom human milk and have 
found that after a moderate use of alcohol only small and harmeless quan¬ 
tities of it pass into the milk. 

956 - Experiments on Carnivora on the Economy of the Nitrogen of Food caused 

by Certain Salts, especially by Sodium Acetate. - pescheck, Ernst in Bio - 
chmische Zettschrift , Vol. 52, Parts 3 and 4, PP- 275-330. Berlin, June 30, 1913. 

The writer begins by summarizing the results of his previous studies 
on the subject, as well as the researches of Voltz, Grafe, Abderhalden 
and others on the action of several salts on the retention of nitrogen in 
the animal body. He dso communicates the results of his recent inves¬ 
tigations on the action of ammonium and sodium salts on the metabolism 
in dogs. The writer finds, as Abderhalden had found, that sodium acetate 
added to a certain ration reduces the exchange of nitrogen and especially 
the excretion of nitrogen in the urine. The same effects were produced 
by sodium citrate, sodium lactate, magnesium acetate, and ammonium 
salts. Sodium acetate often had a more energetic action in saving ni¬ 
trogen than ammonium acetate, for which reason the writer cannot agree 
with several investigators who consider that ammonium salts and nitro¬ 
gen free foods form complicated chemical compounds in the bodies of 
animals which can be utilised in building up its proteins. 

According to the experiments of the writer it appears that it is the 
metal and not the acid radical which causes the action of the salts in 
hindering the elimination of nitrogen. In a future number the writer 
proposes to publish the results of experiments which he has conducted 
on herbivorous animals. 

957 - Acorns and Beechnuts as Food for Stock (1). — Engels, 0. (Report from 

the Speyer Agricultural Experiment Station) in Die landwirtschaftlichen Versucks-Sta- 

tionen , Vol. I,XXXII, Part 1-2, pp. 93-148. Berlin, June 1913. 

The writer divides his article into two parts, dealing respectively with 
acorns and beechnuts. 

I. Some general information is given on the distribution of the chief 
species of oak. 

Coming to acorns, the writer gives the results of analyses made by cer¬ 
tain investigators, as well as his own, made on samples from various parts 
of the Palatinate. The determinations were made according to the methods 
approved by the " Verband landwirtschaftlicher Versuchs-Stationen im 
deutschen Reich” (Union of German Agricultural Experiment Stations), 
Crude fibre was determined according to J. Konig's method. 

Analyses of six samples of air-dried acorns gave the following results: 


(1) For the use of acorns for feeding stock, see No. 3190, B. Nov.-Dee. 1911; No. f 
B. April 1912. {Ed,). 
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Kernel 


per cent 


Hulls: 


Moisture.. 

. . . 36.02 — 

46.63 

Crude protein. 

• - • 3-49 — 

4.11 

Ether extract (fat). . . . , 

. . . 1.68 — 

2.57 

N-free extract. 

. . . 44.58 — 

53*21 

Crude fibre. 

. . . 2.00 — 

2.94 

Ash. 

• • • 1-54 — 

1.84 

Moisture.. 

. • • • 25.75 — 

36.25 

Crude protein. 

. • • i *94 — 

2.73 

Ether extract (fat) . . . , 

, . . . 0.49 — 

1.76 

N-free extract. 

. . . . 29.98 — 

39.94 

Crude fibre. 

. . . . 26.84 — 

33.49 

Ash. 

. . . . 1.50 — 

1.79 

acorns : 



Moisture. 

• . • 34.57 — 

44.82 

Crude protein. 

. • * 2 27 — 

3 . 9 i 

Ether extract (fat) . . . . 

. . . 1.62 — 

2.42 

N-free extract. 

. « . 43.09 — 

50.86 

Crude fibre. 

. * • 5.73 — 

7.26 

Ash. 

• . . 1.53 — 

1.78 


Further investigations were made on the components of acorns. They 
form a food poor in protein, but yet of considerable nutritive value owing 
to their high content of carbohydrates, and also very digestible. The 
characteristic components are tannic add and a bitter principle, querdne. 
These two bodies may give rise to digestive troubles, particularly constipa¬ 
tion, if acorns are fed in large quantities. If the acorns are spoiled or musty, 
they may be dangerous ; they should therefore be kept as carefully as pos¬ 
sible. Freshness is the best guarantee of their feeding value. 

Next to game, pigs make the best use of acorns; sheep and goats also 
take them occasionally. In Southern Hungary and Slavonia (1) the pigs 
are driven into the oak woods, where they pick up the acorns and can thus 
be fattened for slaughter, as they also eat various plants, fungi, etc., which 
supply them with the mineral matter (phosphoric add and lime) which is 
rather lacking in acorns. If the pig9 are fed in sties, they should be given 
small quantities, espedally to begin with, not more than 2 to 3 lbs. per head 
per day; the ration should be made up by green food, nitrogenous food and 
plenty of water. Under these conditions, acorn feeding produces excellent 
bacon, but without care the results may be anything but good. Acorns are 
best fed to pigs crushed and mixed with the other food. When given with 
laxative food they have a strong binding effect. It is a good thing to spread 
some in paddocks where pigs are run ning. 

Goats and sheep may be given small quantities of acorns; fattening 
bullocks may get up to 6 lbs. per 1000 lbs. live-weight, but they must be 
fed with plenty of green stuff, such as beet leaves and slices, as well as roots 


(1) Also in Italy, Spain, Portugal, etc. 


(Ed.). 
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and concentrated nitrogenous food (bran, etc.). For dairy cows and horses, 
the bitter principle must be removed, or they should be cooked; and they 
must always be fed in moderation and gradually. 

It is always safer to use dried and hulled acorns, as the hulls (which 
make about 15 per cent, of the total weight), have a very low nutritive value 
and contain the bulk of the injurious substances. 

Dried and hulled acorns, even at about 7s 6 d a cwt., may be considered 
a useful and fairly cheap food. There is no doubt that thousands of pounds' 
worth axe lost to German agricultural economy in the woods each year. 

n. Beechnuts may well be used for feeding pigs and sheep, though 
so far such use is limited. The writer gives information on the distribution 
of beech, especially in Germany; he discusses the conditions of temperature, 
moisture and soil necessary for it, and describes its botanical characters. 
He then goes on to the chemical composition of the nuts, giving the analyses 
made by several investigators (Boussingault, Schadler, Konig), and his 
own results from the analysis of samples fiomthe Forest Office of Kandel- 
SiicL These figures are as follows : 


Kernels: % 

Moisture.14.04 

Crude protein.24.52 

Ether extract (fat).36.31 

N-free extract.11.24 

Crude fibre.* . , 9.59 

Ash . .. 4.30 

Hulls: 

Moisture.20.51 

Crude protein . . . . .. 3.36 

Ether extract (fat). 0.91 

N-free extract.32.74 

Crude fibre.37.49 

Ash. 2.64 

Whole nuts: 

Moisture.16.25 

Crude protein.17.25 

Ether extract (fat) ..24.16 

N-free extract.19.47 

Crude fibre.19.315 

Ash. 3.72 


Besides the general chemical analysis, more detailed investigation of 
the composition was made. 

The nutritive content of beechnuts is high, and their digestibility is 
excellent, especially when they are hulled. Feeding trials have shown that 
a certain quantity of beechnuts can well be fed to stock. The writer re¬ 
commends that they should not be given to horses, as they may be harm¬ 
ful. A report by Pusch in the Berliner Tier&fztUche Wochenschrift mentions 
that horses are specially susceptible to the action of a poisonous compound, 
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fagine, occurring in beechnuts. Experiments in France have, however, 
shown that horses may be given up to 6 % lbs, daily of beechnuts without 
ill effects. No bad effects are shown by cattle, sheep, pigs, rabbits or poultry 
on moderate rations of beechnuts. 

The chief use of beechnuts is for fattening pigs in the woods; here 
also, it should be remembered that heavy feeding on these nuts requires 
plenty of drinking water. 

The writer recommends that beechnuts should be hulled; this can easily 
be done in ordinary mills. Keeping the nuts requires special care; the best 
method is to spread them out on a floor in a thin layer and turn them every 
day so that they keep on sweating; otherwise they very easily gD mouldy 
and various poisonous decomposition products form in them. If they 
spoil in spite of these precautions, they must be cooked before feeding. 

To collect the fallen beechnuts, the simplest way is to sweep them up 
into heaps and clean them by winnowing. The drying may be hastened 
by putting them in layers on screens in a heated room. They should be col¬ 
lected in dry weather, as otherwise the hulling will give trouble. 

Although beechnuts are not equal to acorns, yet when properly used 
they form a food not to be despised. 

958 - Castration in Relation to the Secondary Sexual Characters of Brown 

Leghorns. Goodale, H. D. in The American Naturalist, Vol. XLVII, No. 555 , PP. 159- 

169. New York, March 1913. 

After a brief introduction in which mention is made of cases of sexual 
reversion in individuals belonging tospedes of birds possesing marked sexual 
dimorphism, and which cases were accompanied by lesions of the ovaries 
in the females and castration of the males, especially in domestic breeds, 
the writer sets forth the reasons which induced him to select Brown 
Leghorns for his experiments, namely their adult plumage, which is strongly 
sexually dimorphic, and is pratically identical with that of the Jungle 
fowl; the size of the comb of the female; and the fact that there are at 
least three distinct stages in the development of the young birds' plumage 
before the adult colour is reached. The first two stages do not exhibit 
sexual dimorphism, nor are they identical with that of the adult female. 
Sexual dimorphism appears first in the third juvenile plumage. 

The writer describes and collects in tables comparative statements 
of the chief secondary sexual characters common to all varieties of do¬ 
mestic chickens and those special to Brown Leghorns. He examines mi¬ 
nutely these characters. He then reports the results of his experiments. 
The chickens —- male and female —• were castrated when they were 
21 to 28 days old, that is, much younger than in the case of com¬ 
mercial caponization. Seven of the castrated males reached the age 
of four months, then three were killed. The autopsies showed an entire 
absence of testicular material in two cases. The third had a tiny no¬ 
dule, possibly testicular. All four survirors were kept until they were 
X6 months of age. 

Two were then killed for study. They developed the normal plu¬ 
mage of the male, and were it not for the small comb and wattles they 
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would have had nearly the same appearance as a uormal cock. They are, 
however, somewhat fuller plumaged and rather heavier looking birds than 
a normal cock. They are less active in their movements, are non-com¬ 
batants and show no sexual instincts. They have never been heard crow¬ 
ing. One of these capons had much the same appearance as a normal 
cock, he had a large comb but did not crow; at one time he showed 
some inclination to pay attention to the hens, but it never went as far 
as an attempt at copulation. At the autopsy it was found that there 
had been an autoplastic transplantation of a bit of the testis. 

It will have been ob'erved from the foregoing description, that the 
small comb of these capons is the only character which might be con¬ 
sidered female. In all other points the characters are those of the cock, 
sometimes exaggerated (feather length), sometimes infantile (crowing 
instinct). 

As for the lesser development of the comb, it may be affected by so 
many conditions that the question as to whether or not the capon has a 
female type of comb is not easily answered. 

Of the hens which were castrated, only one of the females from 
which the ovary (only the left, since it was assumed that the right had 
completely degenerated) was removed, reached maturity. There is no doubt 
as to the effect of ovariotomy on this individual, which passed as a cock 
with those unacquainted with its history. Nevertheless the assumption 
of male characters has not been quite complete. First the presence of 
feathers on the back which are very much hen-like. Second the wing 
bow is poorly developed. In behaviour the bird showed lack of the crow¬ 
ing instinct, non combativeness and general indifference to the hens. 
In another castrated female which died at the age of four months, when 
the first feathers of the third stage began to appear, they were like those 
of the young male. The later feathers, however, were those of the nor¬ 
mal female, owing to the regeneration of the ovary as was found at 
the autopsy. 

These experiments then indicate clearly that while the female Brown 
lieghoms may assume male characters following the removal of the ovary, 
the male assumes no positive female characters after removal of the 
testes. 

The writer closes his paper with some considerations of a theore¬ 
tical nature on the results and on the value of his experiments. 

959 - Breeding-Experiments with Dueks. — Goldschmidt, R. in Zeitschrift fir 

tnduktive Abstammungs- und Vererbungslehre, Vd. EX, Part 3, pp. 161-191. Berlin, 

April 1913. 

The writer has been led to publish the results of his experiments by the 
appearance of two articles by Phillips and Goodale on the same subject. 
He has used a number of different races and crosses. He has come to the 
conclusion, already reached by Phillips for total body development, that 
stature is to be considered a Menddian character. But whether it is a 



CATTLE 


I26l 


simple or a complex one is not yet known. The writer’s experiments were 
limited to two generations of descendants. 

The article is accompanied by four diagrams and numerous tables. 

960. - A Kansas Call-Wintering Test. — The Breeder's Gazette, Vol. LXin, No. 20, 
p, 1164. Chicago, May 14, 1913. 

At the Kansas Agricultural College on May 2 was held a most suc¬ 
cessful meeting of cattlemen, of whom upwards of 500 were present. 

President W. J. Waters gave an illustrated lecture on “How a Steer 
grows”. This lecture was followed by a judging demonstration given by 
Dr. C. W. Me Campbell Prof. W. A. Cochel presented the results secured 
in feeding silage to fattening cattle and C. M. Vestal presented the re¬ 
sults of the winters feeding experiment in the maintenance of calves. 

With the present prices of beef there is an incentive to carry the 
calves through the winter in better condition than ever before; the experi¬ 
mental work was therefore confined to economical methods of wintering 
beef calves. 

Early in January, 50 high grade Hereford calves were purchased at 
$ 32 per head. They were shipped to Manhattan and held a few days 
in order to overcome the effects of shipping and to fill up well before 
the experimental work was inaugurated. r 

Taking into consideration all the expenses incurred they cost $ 7.80 
per cwt. at the beginning of the test on Jan. ax. They were divided 
into five equal lots and fed as follows: 

Dot x, com silage according to appetite and 1 lb. cottonseed meal 
per head daily. Dot 2, kafir silage according to appetite and I lb. of 
cottonseed meal per head daily. Dot 3, sweet sorghum silage according 
to appetite and 1 lb. of cottonseed meal per head daily. Dot 4, com si¬ 
lage and alfalfa, hay both according to appetite. Dot 5, alfalfa hay as fed 
to Dot 4 and shelled com equivalent to the com in the silage fed to Dot 4, 
with com stover according to appetite. The only difference in the feeding 
of Dots 1, 2 and 3 was that the silage was made from different crops, 
such as com, kafir and sweet sorghum; of Dots x and 4 that the protein 
feed was from different sources: cottonseed meal and alfalfa hay; of 
Dots 4 and 5 that the com was fed as silage in one lot and dry forage 
in the other. 

The results indicate that there is less difference between silage from 
different sources as a feed than there is in the yield per acre of 
the different crops. Under local conditions sweet sorghum will produce 
the largest yield of silage, followed by kafir and com in the order 
named. The results secured, in the test indicate that the ten calves in 
the first three Dots could be wintered for 100 days on slightly less than 
1 % acres of silage with an outlay of $ 14 for cottonseed meal. In Dot 4, 
where alfalfa hay and silage were used, less than an acre of alfalfa and 
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approximately an acre of silage were necessary to carry ten calves for 
the same period, and in Lot 5, an acre of alfalfa, an acre of com and 
stover combined and two of stover alone were required to secure the same 
result. The value of the silage is thus shown in that it increases the live 
stock carrying capacity of the farm. 

In giving values to the various feeds used, the local price or cost 
was charged with a sufficient increase to account for the cost of feeding. 
The important fact of the tests is that when all feeds were used at prices 
which are deddedy remunerative to the grower, gains were made at an 
average cost only slightly more than 3 y 2 cents per pound. Another fact 
of almost equal importance is that calves could be purchased at £ 32 per 
head or $ 7.80 per hundred and fed on the coarsest feeds produced on 
the farm and yet return an average of $ 5 per head above the cost of 
feed and labour. The final estimates were based upon feed lot values of 
$ 7.50 to $ 7.60 per cwt. The entire lot was taken to graze on a ranch 
during the summer and their further development will be followed in order 
to secure information on the influence of the winter rations. 

961 - Cattle Raising in Jamaica. Robertson, T. G. M. in Bulletin of the Department 
of Agriculture of Jamaica , Vol. II, No. 6 , pp. 155-158. Hope, Kingston, Jamaica, 
January 1913. 

The writer, referring to the experiments made by Mr. Gossetat Belvidere 
with Indian and Porto Rico cattle, gives the results of the researches 
which he has himself carried out at Burnt Ground. 

Mr. Roberston considers it necessary to produce a typeof cattlein Jamaica 
which will, as far as possible, combine the size, development and hardiness 
of Indian cattle with early maturity and an aptitude to fatten well. It 
should, however, not be forgotten that Jamaica is a tropical corn try with 
a tropical climate, and that the first consideration is to prevent calf mortality. 
Good results were obtained by the writer, who used cows with a consider¬ 
able amount of Indian blood, ard half-bred Devon, Hereford and Short¬ 
horn bulls. 

962 - Wool Production in French West Africa and the Introduction of Merinos. 

— De Gxroncourt, G. in Bulletin mensuel de la Soci &6 de Giographic commercicde 
de Bins, Vol XXXV, No. 4,pp. 225-239. Paris, April 1913. 

The development of the world production of wool does not seem to 
keep pace with the demand; the Tunisian supply, for instance, is decreasing, 
and the Argentine stock, an important factor in the market, seems also to 
be diminishing. This state of affairs has led to the idea of utilizing vast 
pastoral districts in Trench West Africa for wool production. Sheep occur 
throughout Africa, and can withstand more severe climatic conditions than 
the hardiest zebus. But in the equatorial regions the various breeds have 
lost many of their primitive characters, especially that of producing wool. 
The hair of the Central African breeds is unsuitable for weaving; indeed 
at first sight, they do not seem to differ much from the goats found in the 
same latitudes. 
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In the French Sotldan, however, chiefly between Djenue and Tahe 
Faguibine, there is a race of woolled sheep, known as the “ Macing ”, which 
has encouraged hopes for wool production. The fleeces axe used in the neigh* 
bourhood and the natives of the Niger weave blankets of unbleached wool; 
these axe sometimes quite artistically covered with designs in spots, and 
fetch 2s 6 d to 20s according to quality; the inhabitants wear them on cold 
winter days, when the thermometer may fall as low as 6° C. (43 0 F.), at 
any rate at Take Debo. A trial of exportation of this wool has been begun 
and in 1912 the Mopti trading stations sent 200 tons to France and those 
from Djenne 20 tons. Unfortunately this wool was found to be of 
such poor quality that it could only be used for mattresses, as the machines 
could not deal with it owing to its being nearly all coarse hair. Its price 
on the Niger was £ 20 to £ 24 ton, and in Europe fl 60. These sheep, which 
were presumably introduced by shepherds from the north and are probably 
the degenerated descendants of Libyan flocks, axe by no means uniform in 
type; they are a mixture of woolled and non-woolled sheep, and the constant 
crossing tends to further mix the fleeces. 

The Government of Upper Senega! and the Niger has issued a decree 
to bring about the separation of the woolled and non-woolled sheep; this 
decree has had some influence, in spite of the difficulties due to the migra¬ 
tory life of the flocks, which travel between the semi-desert Sahelian zone 
and the lacustrine zone of the Middle Niger. The latter zone, subject to 
floods from the river, contains enormous reserves of pasturage (Panictm 
boutgou) available for several months in the year; its area is some seven 
millio n acres, that is about three times the area flooded by the Nile in Egypt. 
It should allow of a great increase in the number of sheep and cattle: it 
is therefore natural to think of increasing the breeding of the woolled Madna 
sheep, which may be practised also throughout the Sahelian zone, especially 
in the Fonta-Djallon and the Mossi. 

For the improvement of the wool of this breed, the Government of 
the Upper Senegal and Niger started in 1907 the sheep-farm of Nia- 
funk6, between Take Debo and Timbuktu. In 1908 an unfortunate impor¬ 
tation was made: eight rams, four Southdowns and four Rambouillet Me¬ 
rinos from Patagonia, died the following year; next seventeen rams, Algerian, 
Fine-tailed Barbary and Barbary Merino, were brought from the province 
of Oran; in 1910 eight more Barbary Merino rams arrived; in 1911, eighty 
more were brought: Crau Merinos crossed by Barbaries, and Barbados 
from Serif. In November 1912, the flock nt mbered xoi Algerian sheep, 283 
indigenous, 660 half-breds, and 141 three-quaxter-breds. The weight of 
the half bred fleece was 2 »/♦ lbs., while the indigenous sheep give not much 
over a pound. However, the efforts of a model sheepfarm to improve the 
produce of the whole country cannot give anything but slow results. 

The Chamber of Commerce of Tourcoing, wishing to obtain precise 
information on the future of the wool-trade in French West Africa, has ap¬ 
pointed a Special Commission with M. Henri Dewarin as secretary. 

Considering the good results obtained in British East Africa by the con¬ 
tinued introduction of Merino rams and ewes from Australia, the Co mmis sion 
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believes that the best means of promoting improvement in the production 
of wool will be to purchase pure Merinos in Australia and keep them at the 
station in French West Africa as a pure breed, or as crosses with the native 
sheep. 

The writer, who has been consulted by the Tourcoing Chamber of Com¬ 
merce, thinks that before the Government of the Colony and private persons 
embark on the expense necessary for an experiment of this sort, it would 
be well to make a preliminary study in British East Africa and northern 
Australia, to find out what are the extreme conditions under which woolled 
sheep can be successfully kept* especially as regards climate and parasites. 
It is only after most careful enquiry that the acclimatization of fine-woolled 
Merinos should be attempted under conditions so unfavourable as those of 
the Soudan. 

963 - Fat Lambs at Ruakura. — Me Connell, Primrose in The Journal of Agriculture 
of the New Zealand Department of Agriculture , Industries and Commerce t Vol. VI, No. 3, 
pp. 271-273. Wellington, Mardi 15, 1913. 

On the i.st of February 1912, 600 Lincoln Romney full mouthed ewes 
were put to the rams, half to Border Leicester*, and half to Southdowns, 
at the rate of fifty ewes per ram. 

The ewes were then kept in one flock and were constantly removed 
from paddock to paddock, this accounting for their fine condition when 
the lambing season commenced. From a week previous to lambing they 
received a full ration of mangolds and this was the means of keeping up 
a good flow of milk. The lambs were sold to local butcheis having been 
fed np to the time of being sold in a paddock of rape. 

The number of Border Leicester crosses that were sold was 308, and 
taking into account the value of the ewe’s wool, the gross profit realized 
from each ewe was £ 1 is 10 d. 

The Southdown crosses sold were 372 and the gross profit per ewe 
— including the wool — was £ 1 4s loi. 

The economical results were thus more favourable for the Southdown 
crosses which give a superior carcase and come earlier to maturity. 

As for weight though the Border Leicester crosses seem somewhat 
better. 

This season the experiment will be continued on 800 ewes, half 
being put to the Southdown rams and half to the Border Leicester. 

pios 964 - The Utilization of Skimmed Milk and Potatoes by Feeding to Pigs. — 
Hausen in Mitteibingen der Vereinigung Deutscher Schweinezuchter , Year 20, No. 13, 
pp. 264-268. Berlin, July x, 1913, 

The writer, after pointing out the progress that has been made in 
Germany in the fattening of pigs, thanks to the introduction of English 
blood in the breeds and to the better way of feeding, describes some 
new foods and then turns to the practices of pig feeding that have long 
been current in the north west of Germany. This practice consists in set¬ 
ting the pigs at the age of 10 weeks on a feed composed exclusively of 
barley and meat and fish meal (a mixture of equal parts of each) upon 
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which at the age of 20 to 24 weeks they leach the weight of 237 to 242 lb. 
and are ripe for the butcher. For every 100 lbs of live weight at the be¬ 
ginning of this treatment an average of 3.4 lb. of starch value and 0.87 lb. 
of protein are given, towards the end 2,5 lb. and 0.85 lb. respectively. 
The daily gains in weight amounted according to the calculations of 
Prof. Uehmann of Gottingen to about 1,32 lb. per head. The writer is 
of opinion that this way of producing pork would not be advisable for 
the East of Germany whore it would imply a limitation of hoed crops, 
a one-sided development of farms, a greater dependence upon foreign 
food markets as well as a diminished utilisation of skimmed milk 
and of potatoes. Potatoes and skimmed milk at present yidd the 
highest profit wheu they are transformed into pork. Experiments 
conducted by the writer at the Agricultural Institute at KoJgsberg 
show that 2$ 3 y z d are realized per cwt (112 lbs.) of potatoes when 
the daily gain is 1 lb. 7 oz and the price of pigs is £ 2 3s 9 y 2 d per 
cwt. In this calculation the barley that is fed is valued at 7$ n y^d 
and the meat and fish meal at 10$ 10 y^d. while the general expenses 
at set down at 12s 8 3 / 4 d per head. When therefore unsorted potatoes 
cannot be sold at the farm at 2s or 2$ 6 d per cwt. it is more profit¬ 
able to.feed them to pigs. One gallon of skimmed milk when fed with 
potatoes, barley and flesh and fish meal realizes i, 8 id per gallon, and in 
favourable cases as much as 2,14^ per gal. In view of these results it is 
advantageous to base pig teeding in the East of Germany on the utiliza¬ 
tion of the potatoes and dairy by-products of the farm. For the carrying 
out of this plan of feeding the writer has calculated tables of rations. 

965 - Ostrich-Farming in German West-Africa. - berthold h, in Deutsche Koiomai 
Ztitung, Nos. 22-23, pp. 360-362 and 380-3&2, Berlin, May 31 and June 7, 1913. 

The live stock industry is becoming important in German West 
Africa, and includes cattle, horses, sheep, and goats. 

To this list should now be added ostrich farming which is a very 
remunerative undertaking. The latter industry is of recent growth, for 
in the X912 census, only 1300 birds are recorded, and the exports of 
feathers in 1911 were to a value of £3 960 while those of the Union 
of South Africa in 1912 attained the value of £2 580 000. 

As wild ostriches are very abundant in German West Africa, and 
may be used for out-crosses, there is no danger of the domesticated 
birds degenerating from prolonged in and in breeding. Moreover the 
district has no winter rains which prove so fatal to young birds, espe¬ 
cially those hatched late in the season (up to November). 

On the other hand suitable fodder plants are lacking, therefore irri¬ 
gation works must be undertaken to be followed by the sowing of lucerne, 
the principal fodder crop, and the erection of fences to divide the land., 
into paddocks and to prevent the male birds from fighting, The writer 
recommends that ostrich farming should be combined with some other 
<da$s of farming, more especially sheep farming, 
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The Government of German West Africa have acquired a few do¬ 
mesticated ostriches from Cape Colony with a view to forming a stud at 
the model farm of Otfituesu where birds will be raised to be eventually 
used for crossing with the captured wild birds. 

Ostrich hunting has been prohibited on German territory. 

Baas 966 - Consumption of a Hive of Bees during the Tear. — hommell, r. in 
La Vtfi agncole et rwak , Year 2, No. 22, pp, 653-655, Paris, May 2, 1913. 

The reasons for the consumption of food in a hive of bees axe as follows: 
x) maintenance of the life and activity of the bees, in the hive and outside; 
2) feeding of the brood; 3) secretion of wax; 4) feeding of the drones. 

The daily consumption of a bee varies from 0.003 gm. to 0.12 gm., 
according to the conditions of life, with a fairly general mean of 0.03 gm. 
The total food consumed by a worker larva in its feeding period is 0.4 gm; 
the daily consumption of a drone is 0.04 to 0.05 gm. 

With these data onemay attempt the calculation of the total consump¬ 
tion during the year, taking a strong swarm in a large box hive, in a di¬ 
strict where there is one great honey period lasting a month; the different 
phases of activity and consumption may be summed up as follows : 


Period 

1 

r 

Workers at work: | 

| 

in the hive 

collecting honey and wax 

Number 

Consumption: 

Number 

Consumption: 

per bee 

per day 

total 
for the 
period 

per bee 

per day 

total 
lor the 
period 





kg* 


gm. 

kg, 

kg* 

February . . . , 

» 

0 

0 

0 

0 

20000 

0.006 

3.6 

— 

— 

_ 

3-6 

March- April. . . 

0 

0 

0 

30 000 

0,03 

54-0 

10 000 

0.06 

36 

90.0 

May. 

60 000 

40000 

0.04 

48.0 

20 000 

0.06 

36 

84.0 

Jane. 

00 

0 

0 

0 

0 

40000 

0.06 

72 0 

40 000 

0 .X 2 

144 

2x6.0 

July-August. . . 

60000 

40000 

0.04 

96.0 

20 000 

0.06 

72 

168.0 

Sept.-Oct. . . , 

t 

0 

8 

40 000 

O.03 

72.0 

— 

— 

— 

72.0 

Nov.-Dec.-Jan. . 

I 30 000 

30000 

0.006 

162 


— 

— 

x6,2 







Totale . . . 

649.8 


For calculating the consumption of the drones, one may reckon 1500 
in a strong hive, and the time during which they occur is about two months, 
separated into two or more periods by intervals during which there are none. 
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Taking Godon’s figure of 30 gms. (just over 1 oz) for the daily consumption 
of 1000 drones, it is found that the 1500 consume in two months 2.7 kg. 
(6 lbs.). This will give a total of 650 kg. (1430 lbs) in round figures, for the 
maintenance of the life of the hive. But this amount does not represent 
finished honey as it is taken from the hive, but a nectar-like substance 
containing 75 or 80 per cent, of water; this would give 182 kg. (400 lbs) 
of honey. To this amount must be added the food required by the brood. 

The bee-population renews itself four times in the year; but this replace¬ 
ment does not extend to the whole 80 000; taking it on 60 000 only, we 
get 240.000 larvae to be reared. Each larva requires a minimum of 0.5 gm. 
of bee's bread, making a total of 96 kg. (211 lbs.); reckoning that this con¬ 
sists of one-third each water, pollen and honey, the honey consumption for 
the brood is 32 kg. (70 lbs). 

There remains the secretion of wax. With all the frames moveable 
the bees get back all the section emptied by the extractor, or f ailing them 
waxed sections ready for them to build upon; but M. de Eayens’ experi¬ 
ments show that it is better to let them build about five sections of 15 sq. 
ins. each containing a total of 660 gms (1 % lb), of wax. This amount 
is produced economically and without diminution of the yield of honey, 
but at the same time it means about 7 lbs. of food per pound of wax, or 
for the 1 y 2 lb., about 10 lbs. 

These estimations put together are as follows; 


Maintenance of the bees ••••••.*» 400 lbs. 

Feeding of the brood .•*»*»«•«•• 70 » 

Wax production ... . , • 10 » 


Total . . » 480 lbs. 

Although this figure seems large, the writer considers it is probably 
too small really; he points out that bees work much more to live than to 
save, as if the hive under consideration gives an average of 45 lbs, of honey 
it needs more than ten times that amount of food to produce it. 

967 - Silkworm Bearing in Tropieai Countries. — favchSre, e. ver a soie. — 
Bulletin Iconomlque de Madagascar et Dipendances , Year 13, No. x, pp, 92 in. Antar 
nanarivo xst quarter 19x3. 

The writer believes that the information collected by him, based on 
experience in Madagascar will be of general bearing for tropical countries. 

It is generally believed in Europe that the monovoltine and poly- 
voltine silkworms belong to quite different races. But experiments on 
one race reared in different climates allow the conclusion to be drawn 
that any particular race may be both monovoltine and polyvottme. JOE 
silkworms fron Southern Europe of annual or monovoltine races are ta¬ 
ken to a tropical climate, they eventually adapt themselves to the new 
conditions of life, becoming polyvoltine. This has happened with all the 
annual races introduced into Madagascar, as well as to Guatemala and 
other parts of Central America. It is well known that atmospheric con- \ 
ditious exercise a great influence on the quality and quantity of silk; but 
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this is not suflficently considered when it is stated that a race which has 
become polyvoltine is degenerate and will inevitably give iufeiior silk. 
The truth is that these polyvoltine races are kept in countries in which 
the climatic conditions are not suitable, and are always reared by natives 
who are by no means careful or expert. 

The results obtained in Central Madagascar and at Reunion show 
that European silkworms, when acclimatized to the new conditions and 
changed to the polyvoltine state, continue te produce a silk equal in quan¬ 
tity and quality to that oblained in Prance. 

It seems to the writer that the silkworm should be considered as 
an insect of tropical climates (constant temperature), and the monovol- 
tine state as an artificial one produced by the rearers to adapt it to the 
European climate (variable temperature). Observations of practical breed¬ 
ing allow one to state that very hot and moist dimates of the equato¬ 
rial and tropical zones do not allow the production of silk of first qual¬ 
ity. But the climate of Central Madagsscar, as well as that of the high 
parts of R&nuon, seems to suit the silkworm admirably. Further, 
practical observations have shown that moistness of the atmosphere, which 
is so harmful in countries with a variable temperature, has no bad effects 
in tropical countries, unless it remains near saturation point for several 
days in succession. 

The production of silk from Bornbyx tnori can be undertaken in all 
very hot, and even very moist, tropical countries, but first-class cocoons 
can only be expected in*mountainous parts, where the temperature is not 
very high, insolation is intense, and winds are frequent, all of which con¬ 
ditions occur in Central Madagascar; • * 

Number and period of the roarings . — In this district the silkworm 
moth has five generations per year; but one of them, occurring in the 
cold season, cannot be used for industrial rearing. Prom the hatching of 
the caterpillars to the collecting of the cocoons about 45 days elapse, so 
that if eggs ready to hatch were to be had, at least six crops of cocoons 
could be got in the season, lasting from the middle of September to the 
middle of May. Prom the middle of September to the end of November 
the silkworms do splendidly; December is geuerally very rainy, so it is 
better to arrange not to rear any worms daring this period. 

Nurseries . — There is so far no general agreement as to the type 
of nursery best suited for tropical countries. It has been asserted that 
nurseries built on the European plan, with plenty of openings to ensure 
continuous and thorough ventilation, are unsuitable for the conditions in 
IndoChina; in Madagascar, however, the silkworms give better results the 
more thoroughly the nurseries are ventilated. They may be made of sun¬ 
baked or unbaked bricks, with tiled or thatched roof; it is better to 
raise the ground- level a little to keep out moisture, and to make a flooring, 
which may be simply of well-beaten clay. The advisability of making a 
ceiling is indisputable; but all the same many European rearers in 
Central Madagascar get good results without. 
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The arrangements for aspect of the rooms, lighting and disinfection 
and inside treatment of the nurseries are the same as for silkworm 
tearing in Europe. 

The temperature at Antananarivo during the rearing season (mid- 
Sept. to mid-May) varies between 18 0 and 25 0 C (64° and 77 0 F.); there 
is therefore no urgent need for heating; but still, to avoid prolonging 
the first and last rearings beyond 37 or 38 days, it is as well not to 
let the temperaturure fall below 19 or 20 0 C (66 or 68° F,). In the higher 
parts heating must go on till the middle of November, and even during 
hibernation to prevent dampness. 

Feeding. — In Europe it is said that the age of the leaves ought to 
keep pace with the age of the caterpillars; in Madagascar caterpillars 
in the fourth or fifth stage can manage four-months old leaves quite well. 
He number of times fresh leaves are giver per day varies; the hotter and 
drier the weather the more often must this be done. WheD the cater¬ 
pillars are young they should be fed eight or ten times a day; later six 
is enough. But in the fifth stage they must be fed so that they are 
never without leaves. From observations at the Silkworm Station at 
Nanisana it appears that to rear an ornce of eggs (1) about 1200 lbs. of 
leaves are required. they must be carefully sorted and cleaned. The weight 
of leaves eaten during the different stages is as follows : 


1st stage. 0 % lbs 

2nd » 16 » 

3rd * 61 * 

4th » 194 » 

5th i . 915 » 

Length of stages. — In Madagascar the stages are slightly shorter than 
in Europe, with the exception of the last, which brings the whole larval 
period to about the same as in France. The following are the figures: 


xst stage.5-7 days 

2nd * . . *.4-5 » 

3rd *.. . . . • 5-6 » 

4th » 6-7 » 

3th » *.. . . . ri—13 » 

Killing and drying. — For killing and drying the cocoons, the va^ 


rious methods used in Europe may be employed ; but in countries in which 
polyvoltine silkworms are reared and the spinning can go on for six or 
eight months in the year, machines of smaller capacity can be used than 
in Europe. It would be possible to make simple machines for hot countries 
by doing away with the motor and the ventilator, thus realizing a conside¬ 
rable economy. Driers similar to those used for fruit, with circulation of 
hotair, might be used. In Indo-China a type of drier invented byM. Emery, 


(Ei.). 


(x) Ounce of 25 gins.; the ounce avoirdupois a 48 gms 
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ample and easily transportable, is much employed. This drier consists 
of a little square or rectangular fire-place, above which are arranged small 
compartments fitting exactly one on top of another. The bottoms of the 
compartments, on which the cocoons are piled, should be of wire netting; 
the hot air passes up through the cocoons and at the same time kills 
them and dries them. 

Diseases and enemies of silkworms. — Of all the diseases attacking 
silkworms in Madagascar, the " grasserie ”, considered very unimportant 
in Europe, is the worst. Predisposing causes are: lack of ventilation, 
excessive heat, and in particular the use of too young leaves. 

Among the enemies, ants and rats devour both the caterpillars and 
the cocoons. Further, there is a fly, known as "oudji” in Japan, which 
oviposits in the caterpillars; the larvae devdoping within kfil the cater¬ 
pillar before it spins ; a caterpillar with only one or two of these larvae 
in it spins a cocoon with little silk in it, and dies as a chrysalis. This fly 
is common in the silkworm-rearing parts of Asia; in India it is called the 
“silkworm fly”, in Indo-China "hiji” and “connhang”,M. Vieilspeaks 
of another fly, which attacks the caterpillars when they climb up to 
spin, and whose sting is immediatdy fatal. 

The “ landibe ” (Borocera madagascariensis) is attacked by flies which 
seem to be related to the “oudji ”, but so far these have not been re¬ 
corded from the silkworm nurseries. 


FARM ENGINEERING. 

968. - The Development of Agricultural Machinery during the last 25 Tears. - 

Fischer, G. in MuscMnen-Zeitung, Yeat 11, No. 12, pp. 141-150. Berlin, June 15,1913- 
The paper reviews the important progress that has been made in 
agricultural and auxiliary machinery during the last 25 years. Consider¬ 
able improvement has been effected in connection with motors driven by 
heat, and agricultural portable engines have attained, thanks to super¬ 
heated steam, a degree of perfection which allows a great saving of water 
and of fuel. Equal improvements have been effected in liquid fuel and 
electric machines. As for machines for tilling the soil and for prepar¬ 
ing forage, the progress has been chiefly in the direction of improving 
those machines which existed already in a general form 25 years ago. 
The writer next examines briefly the work done in connection with 
dairy machines and lastly the great changes accomplished in the esio- 
cation of agricultural produce. 

969 - Competition of Machines for Tilling the Soil, at Chulnitza, Romania. - 

Th&ixmbtbr in Deutscht LandveirtschaftUcke Pressi, Year XL. No. 46, p. 337. Berlin, 
June 7, 1913. 

The Mowing firms took part in this competition, which was held 
from May 25 to 28; Eenz of Mannheim with his motocultivator built on 
Kdszegj’s system; Bajac of Tiancourt, France, with a cable outfit consist- 
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ing of a benzin tractor and balance plough, machines which in the 
competition belonged to different classes. The real plough tractors, with 
gang ploughs, which took part in the competition tests were the follow¬ 
ing: Hart-Parr, Caterpillar, Big Four, Twin City and Pioneer, the 
last two of which were tried for the first time in Europe. 

The trial consisted of ploughing 24.7 acres to a depth of 7.08 inches. 
The American tractors worked with eight-furrow ploughs (Hart-Parr, 
Big Four, Pioneer), with ten- furrow ploughs (Caterpillar), and with 
twelve-furrow ploughs (Twin City); Bajac's outfit worked with a three- 
furrow balance plough. The Chulnitza competition was organized by the 
syndicate of the Jalomitza district farmers. The ground on which the 
tests were made was perfectly flat and in the most favorable conditions 
of moisture. The judges have not published the results of the com¬ 
petition. 

970 - The Competition of French Beet-lifting Machines, in Blatter fur Zuckenubt*- 

bou, Year XX, No io, pp. 146-151. Berlin, May 31, 1913. 

This competition was held at Corbeaulieu near Venette (Compiegne) 
in October 1912. The soil of the field in which the machines were tried 
was a deep loam. The crop was estimated at 10 to 12 tons per acre. 

The firm Bajac of I/iancourt presented a lifter for three rows of 
beets which seemed well built and easy to handle Each row is lifted by 
two shares which end in a rounded extremity and which with the forward 
motion of the machine lift all the earth round the beets. The ground 
was loosened to a depth of about 5 inches. 

While this machine represents a simple beet lifter which, however 
has given satisfactory results, M. Degrfemont, a machine builder of Be 
Cateau (Cambresis), presents a lifter and topper which lifts the beets, 
tops them and lays them in little heaps. In order to obtain this result 
it required two apparatus working, one after the other, on three rows at 
the same time. The topping machine required 4 oxen, a driver, and a 
workman. 

The lifter and cleaner presented by the same firm is in many respects 
notewoithy and is provided with several special devices which mark 
considerable progress in this direction. One advantage is that very few 
beets are damaged or broken and that the field is not grubbed up but 
remains in a condition for carting to be carried out, as the apparatus 
does not penetrate too deeply into the soil. 

At the competition several other lifters and cleaners were presented 
but they were designed only for one row at a time, and this from the 
point of view of economy and the amortization of the machine is not 
sufficient. 

The Soci&e Anonyme Massart of Eiege exhibited a lifter wfth two 
shares. 

In this competition the most successful firms were Degr&mont and 
Bajac. The experiments yielded abundant results and prove that in 
France the solution of this problem interesting both to agriculture and 
to the sugar industry is receiving now much attention. 
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971 - The Piiter Tractor. Manrin in Bulletin ds la SocieU d*Encouragement pour Pin- 
dusiric Nationals, Year 1x2, Vol. 119, No, 5 , PP, 705-708. Paris Mayi 9x3. 

The experiments made with this tractor (14 HP) by the Agricultural 
association of Gien have given the following results : 


Plough used. 

Labour. 

Depth of furrow. 

Breadth » . 

Avetage power,. 

Duration of experiment. 

Duration of work. 

Total area ploughed. 

Velocity per second. 

Work transmitted to plough in H P. 
Consumption of fuel per HP in gallons. 
Volume of earth loosened per gallon 
of fuel. 


Heavy Oliver 

Cockshutt 

Plough (2 wheels, 

Sulky Plough 

one furrow) 

(3 furrows) 

x Mechanic 

1 Mechanic 

1 Labourer 

1 Labourer 

9 Y% inches 

5 indies 

* 3 % » 

29 94 Caches 

926 lbs. 

882 lbs. 

30 Minutes 

28 Minutes 

2 X » 

24 » 

487 sq. yards 

1259 sq* yards 

36 94 inches 

3894 inches 

5.18 

5*2 

0,382 

0.417 

191 94 cubic yards 

205 cubic yards 


972 - Meyenburg*S Motocultivator. — DE Cond& in Bulletin ds la SociStI d'Encoura- 
gement pour VIndustrie Nationals, year 112, Vol. 1x9, No. 5, pp. 699-704. Paris, 
May 1913. 

This is a description and illustration of Meyenbmg's motocultivator, 
the characteristic feature of which is the special construction of the 
milling teeth. They are of bent steel wire about one-third of an inch 
in diameter. They are flattened out at one end to a breadth of half an 
inch. The other end is fastened to a not completely closed ring by means 
of which they are attached to the shaft. 

This machine has given the following results at a trial made at 
Bo urges. 

xst day and day 


Breadth of work done.6.56 ft. 

Average depth of do.3.9 inches 

Velocity per second.6.7 » 

Total area worked.3022 sq. yards 

Time required per acre.3h, 34 min. 

Consumption of benzol per acre . . 9.95 gals. 

Volume of earth loosened per gallon 

of benzol.31.86 cub. yards 


6.36 ft. 

4.73 inches 
6.69 v 
14. 35 sq. yards 
3h. 34 min. 

9.95 gals. 

51.86 cub. yards 


573 - - Portable Wheat Esiccator. - H6ltzermann in Deutsche LaudwirtschaftUche Presse. 
Year 40, No. 46, pp. 554 - 555 * Berlin, June 7, 1913. 

This esiccator, wihch of late years has spread widely in Russia, 
gives very good results. The writer with the help of illustrations showing 
elevations and longitudinal section of the machine describes its construc¬ 
tion and modus oferandi and gives also an estimate of the cost of 
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working with it. The essiccation is obtained by the direct products of 
combustion of the fuel contained in a small fire box, which by the 
suction of a powerful ventilator are obliged to pass through a shallow 
layer of the grain to be dried. The grain is kept continuously in motion 
by a very ingenious stirrer. It is driven by a gin, portable or any other 
power engine. 

At present the apparatus is built in two sizes which, cost respectively 
about £ 80 and £ 90. 

974. - Continuous Drying Apparatus for Agricultural Industries. - »» Com>& in 

Journal £ Agriculture pratique. Year 77, Vol. 1, No 20, pp. 632-634. Paris, May 15, 1913. 

This esiccator consists, as is shown by the annexed figure, of a 
yclindrical tower divided horizontally by perforated plates. A shaft sup¬ 
ports conical distributors over each plate. The heated gases enter at 
the lower extremity of the tower and rise to the top while the stuff to 
be dried descends, so that the warmest gas comes into contact with 
the driest stuff. Heat is generated in the fire place at the foot of the 
tower and is forced through the apparatus by an exhauster at the top. 

In the figure the direction followed by the stuff to be dried is shown 
by full arrows, that of the heated gases by dotted arrows. The tempera¬ 
ture of the gases is regulated by the admission of cold air. 

The Huillard esiccator used at the Nag Hamadi (Egypt) sugar mills 
has given the following results: The weight of the stuff to be dried 
was 103 % tons. The degree of moisture on entering the apparatus 
was 81.5 per cent, and on leaving it 35 per cent. The weight of the 
water evaporated was therefore nearly 74 tons. The temperature of the 
gas at its entry into the tower was 278° C; at its issue 52 0 C. The power 
required by the Ventilator was 25HP. and by the drying apparatus 5 HP. 






















AGRICULTURAL MACHINERY AND IMPLEMENTS 


1275 


975 — Trial Of a Groat Hill. — Gibseler is LandmrtschaftHcke ZHtsckrift fOr die 
Kheinprovint. Year 14, No. 23. pp, 392-393. Bonn, June 6, 1913. 

The results obtained during the trial of the mill are shown in the 
following table: 



General results : The groat mill size III gave the above results without 
any trouble or drawbacks. Its management is very simple, its construction 
is solid and durable and the devices for lubricating are good. It costs 500 
Marks (about £25). 

976 - Apparatus for Smoking Meat ete. — makhny. b. in MmeiUmgen d# Ver- 
bandes landwMschafHch* Maschlnen Prafvngs-AnstaKm, Year 7, Part 1, pp. i-S- 
Berlin, 1913, 

This apparatus has been submitted to a two years trial at the Halle 
machine experiment station. It is built entirely of metal; The frame¬ 
work is of angle iron, the walls are of galvanised iron plates, the edges 
of which are folded over each other and bolted. In the lower part of the 
apparatus a movable fire box is situated and countains the fuel,, saw¬ 
dust on twigs or wood shavings. By means of some vertical partitions 
the fire is obliged to follow a serpentine course, end thus lasts longer. Be¬ 
tween the fire box and the space in which the meat is hung there is a 
double bottom of sheet iron enclosing a space in which the smoke is dried, 
cleaned and distributed. The whole apparatus is set up near a chimney 
with which it is connected and which carries off the escape smoke. These 
apparatus are built in varions sizes ranging from £2 .ios to £12.10 s. 
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The judgement passed upon these apparatus is the following: Weber’s 
smoking apparatus is easy to manage, it docs not take up much room, 
it is durable and safe, it allows of a continuous production of smoke, and 
gives good uniformly smoked products. It is also suitable for keeping 
smoked meats. It can therefore be recommended for dometic use both 
for smoking meat and sansages and for storing the same. 

977 - Review of Patents. 

Machines for Tilling the Soil. 

260 626 (Germany) Disk plough with cable traction. 

600x6 (Austria) Motor plough. 

60 203 (Austria) Motor plough. 

60 015 (Austria) Harrow with rotating implement shafts arranged obliquely to each other and 
to the direction in which it travels. 

255 592 (Belgium). Motor plough. 

1 062 198 (United States). Subsoil plough. 

1063 928 (United States). Plough. 

1 064149 (United States). Combined Weeder and Cultivator. 

1 064 038 (United States). Harrow, 

454 864 (Prance) Improvement in one or multiple furrow balance plough. 

454 856 (Prance) Swing plough with helicoidal mould board. 

4 576 (England). Motor ploughs. 

5 558 (England) Harrows and cultivators. 

130 806, (Italy). Steam outfit for mechanical tilling of the soil. 

130 871, (Italy). System of ploughing with mould boards having a convex surface turned out¬ 
wardly. 

128 529 (Italy). Device for automatically lifting and stopping harrows. 

60 436 (Switzerland) Motor plough. 

Manure distributors 

5 484 (England) Manure distributing machine). 

Soloing machines. 

251 499 (Germany). Sowing machine for beet and similar seeds. 

60 017, (Austria). Potato laying machine. 

60 022, (Austria). Drill with sowing wheels inside the hopper. 

1 062 766 , (United States) Seed Planter. 

Mowing Machines . 

259463 (Germany). Mowing apparatus for reeds. 

60215, (Austria). Mower. 

x 063 305, (United States). Attachment for mowing machines. 

454 924 (Prance). I<awn mower. 

4157 (England). Grain harvester and binder. 

60250, (Switzerland) Auto-mower. 

60 437 » (Switzerland). Knife for mower. 

Machines for lifting root crops. 

259 388 (Germany). Discharge wheel for potato harvester with oblique running throw wheel. 
60 223, (Austria). Beet lifting plough. 

255 5ox, (Belgium). Potato lifting machine. 

Machines for cleaning grain and seeds . 
x 063 834, (United States). Threshing machine. 

4 247 (E ngl and). Threshing machine. 

4 442 (England). Grain separating machine. 

130 805 (Italy) Cylinder and concave for threshing machine. 
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Other agricultural machines and implements. 

*59 318 (Germany) Device for pulling the tying material in straw presses (Annex to Pat. 259 317). 
60 02Q (Austria) Coifee cleaning machine. 

1063 810 (United States) Grinding mill. 

1064 489 (United States) Milking machine). 

1064 645 (United States) Cotton chopper. 

454 964 (France) Apparatus for sulphuring. 

5 248 (England) Sheep dip. 

60 251 (Switzerland) Machine for sharpening scythes. 

978. - Prize Designs for Double Dwelling House for Agricultural Labourers. 

HdTTiG, E. in Deutsche Landwirtschajtlicke Presse, Year 40, No. 35, pp. 428-429. Berlin, 
April 3°, 1913. 

In the special section of agricultural buildings, of the International 
Building Exhibition at Leipzig (1913) the designs shown on the annexed 
plate were awarded the first prize. The plan is very simple (kitchen and 
dwelling room). 

The stables are immediately adjoining the house. Thus, besides other 
practical advantages, a more compact and effective roof is possible. In 
front of the door and round the stables the roof is prolonged so as to 
cover spaces for the pantry, shed and closet; the entrance is also 
covered so that the closet may be reached under cover. The house is 
provided with an underground cellar, It is situated a few yards back 
from the road, leaving space for a small garden and yard enclosed 
by a hedge along the road. The walls of the cellar are of stone, the 
others of brick. The heating is so arranged that the heat produced by 
the kitchen fire can be utilized for warming the dwelling room and the 
rooms in the roof. The inner fittings of the house are very simple. 
The cost of such a house is about £ 170. 

In the annexed plate the figures show respectively the front, side 
and back elevation, nlso ground plan, cross section, roof story and 
general plan. 

In Fig. 4, (1) is the dwelling room, (2) the kitchen, (3) the goats' 
stable, (4) the pigsties, (5) and (6) pantry and implement room, (7) the 
closet. In Fig. 6, (8) is the hay loft and (9) the bedrooms. In Fig. 7, 
(10) is the field, (n) the garden, (12) the yard and (13) the road. 


RURAL ECONOMICS. 

979 “ Dairying without Breeding: Researches on the Nature, Spread and Changes 
in the Factors of Profit in Dairying 'without Breeding, with special Regard to the 
Conditions of the Rhine Province and of Westphalia. — Wii stenborfer, Kurt in 
LandwirtschaftUche Jdhrb&cher, Vol. 44, Part 4, PP* 529-639. Berlin, May 20, 1913* 
The writer distinguishes two principal types of dairy farms, those that 
do not breed, that milk only (reine Abmdkwirtschaft) and those that breed 
{reine Zuchtwirtschaft); Between thesetwo there are intermediate forms. The 
characteristic difference between the two extreme forms consists in the way 
the cattle is replaced: by purchase, or by breding on the faimitsdf, in the 
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length of time that the animals stay in the farm, in the way the calves are 
utilized, and in the kind of feeding. Each form has its pros and its cons. The 
milking farm requires less, and less careful, work, it favours a rapid turn 
over of capital, it facilitates the adaptation of the production of milk to 
the demand, and it allows the most intense utilization of existing buildings, 
while it furnishes excellent manure due to the consumption of large quanti¬ 
ties of concentrateds. On the other hand the danger from cattle diseases 
is very great and a number of good cows that would still be useful for breed¬ 
ing purposes are withdrawn. 

As factors of the profitableness of the above type of dairy farms, the 
writer mentions the conditions of labour, of the forage market and of the 
milch-cow market, the cost of production of milk and its sale price. He 
discusses the changes in these factors which he has collected in numerous 
tables from observations made during the last ten years in the Rhine pro¬ 
vince and in Westphalia, where this kind of dairy farms is fairly numerous. 

The wages of day labourers, of farm hands, especially of Swiss stable 
men have risen considerably. The difficulties with the farm servants and 
labourers (changes of situation, breach of agreements etc.) have increased 
considerably on account of the great industrial development of the district. 

Concentrated foods have, on the whole, become much dearer, so that 
the greater cost per cow and per year due to this item amounts to £ 3 15s 
6 d t as an average of ix farms. This increase in the cost will be easily under¬ 
stood if one bears in mind that with the two-fold object in view: produc¬ 
tion of milk and of meat the consumption must be heavy both as to the total 
nutritive elements and as to the protein contents. Some of these farmers in¬ 
deed often carry the intensity of feeding beyond the limits of sound econo¬ 
my, so that, as may be seen from these observations, the feeding becomes 
irrational and the profits of the concern diminish, for here also the law of 
decreasing returns holds good. In this connection, both in the produc¬ 
tion of abundant and cheap forage by a better rotation of crops and in the 
selection of concentrateds (with du’e regard to prices and to special effect* 
there is room for a good deal of improvement. 

For the aims of these milk farms only the best animals of those breeds 
that combine an abundant yield of milk and an aptitude for fattening are 
Used. But the prices of good milch cows have, during the last decade, with 
the exception of a few bad years, increased extraordinarily owing to the 
greater demand, the clains of middlemen and the development in the breed¬ 
ing of pure races. Thus for instance the market prices at Dinslaken and 
Neuss have risen by an average of £6 5s or 39.7 per cent. 

The greater expense thus caused by the purchase of the cows is partly 
compensated, other conditions being equal, by the increase, especially during 
late years, in the price of the discarded cows sold to the butcher. (This 
increase has been, on average, during the ten years between 1901-1911, 
and at the Cologne, Crefeld, Aix-la-C 3 bapelle, Dtissddorf, Essen and Dort¬ 
mund markets, of £112s per cwt. por 34 per cent, live weight. Neverthe¬ 
less the “ loss per cow " that is the difference between the purchase and 
the sale price is greater now than it was ten years ago. 
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Besides the above causes, the modem hygienic requirements also tend 
to increase the cost of production of milk. 

Among the causes which have acted against the increase in the price 
of milk the writer mentions the extension of the milk trade, due to the pro¬ 
gress of technique and to the introduction of a sliding scale tariff for the 
conveyance of milk by rail, the low cost of the production of milk in breed¬ 
ing districts situated at a distance from industrial centres and the activity 
of the organizations of the milk trade. Nevertheless, in consequence of the 
ever incieasing demand, and perhaps also of the action of organizations of 
producers, in reality there has been an increase in the price of milk, to such 
an extent that no decrease of general and considerable profit is to be appre¬ 
hended in these farms when situated in suitable localities and making good 
use of concentrateds. On the other hand, the writer considering the lower 
cost of produdng milk and the high value commanded by milk in the breed¬ 
ing farms, considers it possible that the latter have become more profitable 
and have diminished the power of the milkin g farms of competing with them . 

In selecting between these two types of farms the following factors 
are the weightiest. 

1. The price of milk and the position of the farm as to means of 
communication. 

2. the personality of the manager of the farm. 

3. The size of the farm. 

4. The quantity and the quality of the available forage, not possess¬ 
ing market value, which is produced by the farm, and of the by products 
of the agricultural industries. 

5. The existing and the possible proportion of meadows and pastures. 

In milk farms, without breedii g, the amount of labour and of capital 

required by every head of cattle is considerable, consequently adequate net 
returns are only possible where the gross returns are also high, that is, 
where the price of milk is high. This price cannot be determined in gene¬ 
ral, owing to the very varied economical conditions of the several farms and 
their positions as to facility of transport. 

As for the position of the farm as to means of communication, as a 
rule, the capacity of a milk farm to stand competition diminishes the 
further it is located from a market. 

The proper management of a milk farm requires a throughly capable 
man ; be must know how to value the aptitude of a cow to produce milk 
and meat, he must be able to hold his own against the dealer and he must 
Understand feeding animals so as to make the best of the condi¬ 
tion of the market of concentrated foods. These qualities, with the ex¬ 
ception perhaps of the first are generally more often found among the large 
proprietors than among the small ones. Even in the selling of milk and 
the buying of cattle, the former enjoy a certain superiority over the latter 
who are often completely at the mercy of the dealers. 

The quantity and the nature of the byproducts of agricultural indus¬ 
tries are of decisive importance in the selection of the type of farm when 
these foods are to be utilized in one's own farm. The feeding of large qttan- 



1280 


RURAX, ECONOMICS 


tities of fresh or ensilaged beet root pulp, beet root leaves and rye distiller’s 
wash can easily be more injurious to cows in calf than to milch-cows ; and 
they may sometimes, when no drying apparatus is available induce the 
manager to turn his farm into a milk farm and in some cases even force 
him to do so. 

Not only the actual, but also the possible proportion of pastures and 
meadow to arable land must be token into consideration in selecting the 
type of farming to be adopetd ; the climate (amouiit of rainfall) and the con¬ 
ditions of the soil determine the possibility of laying down pastures which 
are perhaps already necessary for the success of the partial milk farms (in 
which the best cows are put to the bull once or twice) and are absolutely 
indispensable in the partially and wholly breeding farms. 

During the last ten years the increase and decrease of the numbers 
of these two types of farms m the Rhineland and Westphalian industrial 
districts has been the following : from 1904 to 1907 a great increase of breed¬ 
ing farms took place, without however any diminution in the milk farms, 
in 1908 there was an increase in the number of milk farms at the expense of 
the breeding farms; in 1909-1910 the latter diminished both absolutdy 
and relatively, without an absolute increase in the milk farms; in 1911 there 
was an increase of the former and a decrease of the latter. Whether this 
decrease is due to economical reasons or to the exceptional character of 
1911 will not be conclusively known Ur til the figures for 1912 and 1913 will 
be available. Should these figures show a further absolute and rdative 
increase in the number of young cattle, it will be demonstrated that the 
economical limit of the milk farms had been considerably overstepped 
during the years 1908-1910 and that the economic changes in the forage, 
cattle and milk markc ts have induced farmers to change the type of their 
farm where milk farmirg was no longer advantageous. 

980 - The Butter Problem. Carter Platts, W. in The Fidd, Vol. 121, No 3145, 
pp. 628-683. I^ondon, April 5, 1913. 

A few years ago, at the cost of £. 1600, Major R. F. Roitndell equipped 
a modem dairy on his estate at West Marton, near Skipton (Yorkshire). 
It was established rot as a profit-making concern for the owner, blit for the 
benefit of his tenant fanners. The books have been open to the writer 
for the purposes of the above article. 

A large portion of the milk, amounting to almost half the total receipts, 
is sold again as fresh milk and the bulk of the remainder is separated for 
batter making, there being a good market for the separated milk in the 
poorer parts of the industrial centres. Cream and cheese are also sold, 
and all waste products are consumed by pigs. 

The milk is bought at 5 */ 4 d. per gallon in summer and 7 y 2 d per gallon 
in winter; these prices are low, but there are certain compensating advan¬ 
tages from the farmers *s point of view in being able to dispose locally of 
his total milk produce. 

During the last completed working year, 98 636 gallons were received 
from farmers occupying 1676 acres of grass land. Of this, 44160 gallons 
were sold as new milk and 856 galls, were made into cheese; the rest was 
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se para ted and produced 3 310 % galls, of cream; 2252 34 galls- of cream 
■were made into 13504 lbs. of blitter and 32 837 galls, of separated milk 
were also sold. The Profit and Toss account for the same period shows 
the following figures: 

* s rf 


Put chaw .2865 2 t> 

Working expenses. 590 10 4 

Depreciation of plant. 99 9 o 


£ 3555 i 10 

Total JReceiptb . . . . & 3847 16 7 % 


When book debts and values of stocks had been adjusted, a net profit 
of £188 is 4 was shown ; while half this sum was put into a reserve 
fond, the remainder was distributed as bonuses amongst the tenant farmers, 
proving equal to an additional farthing per gall, on the price of the milk 
they had brought in. 

981 - The Economic Causes of Decreased Milk Production in Austria-Hungary. — 

ERLurCK, Alfred R. m Milchuhtschafthchcs Zentralblatl, Year 42, Pail n, pp. 338-341. 

Hannover, June 1, 1913- 

The writer attributes the decrease in milk production in Austria-Hun¬ 
gary to the declining interest displayed by farmers in cattle raising conse¬ 
quent upon the great rise in the price of food stufis, and also to the large 
outlay of capital required for modern dairy equipment. The same reasons 
have caused thesmall holders to abandon the industry, and led to its gradual 
concentration into the hands of the large producers and in the districts 
which are more favourably situated as regards means of communication. 
As a means of increasing milk production the writer recommends the 
encouragement of cattle breeding, especially with regard to pure bred 
stock and good milk yields, by means of societies for the control of milch 
cows, and the adjustment of the price of milk by the agency of town 
depdts to which the milk can be consigned. 


982 - Intensive Feeding of Miteh Cows. — hocknbr. 1 st intensive MiidiviehfQtte- 
rung naoh Leistung auch in einem Xuchtstulle ohne SchSdigung dt-r Zucht durchfOhxbar 
nnd rentabcl? — Deutsche Lundtvtrlschajtlichi Presse, Year 40, No. 32, pp. 388-389, 
No. 33, pp. 403-404, mid No. 35, pp. 429-430. Berlin, April 19, 23 and 30, 1913. 
Since February 1910, the writer has been practising on his estate of 
Tangenzinne near Freiberg in Saxony the intensive feeding of milch 
cows according to their performance. The animals were divided into 
lots and Kellner's system was followed. 

In the present article he gives the advantages accruing from this 
method of feeding his animals, vis .: greater regularity in milk produc¬ 
tion, lengthening of the lactation period, better health and condition, 
less loss from abortion, reduced mortality among the calves, higher money 
return per cow, saving in bulky food. In conclusion, the writer gives 
his expenses and returns according to his cow-keeping books for the 
years 1909,1910,1911 and 1912 (up to October 1): See table pp. 3:282-3 (1). 


(1) As the results for 1912 deal with only 9 months, we have only given the data 
for 1909, 19x0, and 19x1. (B 4 ) 






Cow-Keefong Expenses. 
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983 - The Adaptation of Sheep Fanning to Modem Agricultural Methods. — 

Bornemann in Illustrurte Landmrtschafthche Zeitune, Year 33, Ko. 43, pp. 397-399. 

Berlin, May 28, 1913. 

The writer points out that extensive sheep-farming for wool is at vari¬ 
ance with the modem intensive use of arable land, while intensive breed¬ 
ing of double purpose sheep with fat lamb rearing suits this practice very 
well and pays even on dear land. He gives as the results to be aimed at: 
early maturity, fairly homogeneous wool, fertility and deep millring. These 
are to be obtained by strict selection, and the crossing of German native 
breeds with English mutton breeds, a second lambing season, and good 
regular grazing. 


984 - The Cost of Keeping a Heifer up to its first Calving. — x. SxAkEMANN in 

Deutsche Landwirtschaftliche Presse, Year 40, No. 49, P- 593 - Berlin, June 18, 1913.— 
2. Stasxlxni, Carlo in Gtoinale di Agricoltura deUa Dementia, Year 23, No. 25, p. I95. 
Piacenza, June 22, 1913* 

The writers calculate the cost of keeping a heifer up to the time it drop, 
its first calf as follows : 


x) Stakemann : 

Value of calf... 

45 days whole milk, 5 y z quarto per day. 

20 » » » 3 % » » » . 

20 » slrimmed milk 3% '> » >» . 

6o» » » 5 y z » » » . 

50 » 1 lb. oats; y z ; y z lb. hay . . . 

2 5o > 3 y% lbs. hay; 5 % lbs. oat straw; 2 ft lbs. 
concentrated foods. 

100 » 3 % lbs. mangolds at 124 per ton,. 

Cost during first year .... 

200 » 5% lbs. hay; 8 3 f 4 lbs. straw; 2% lbs. concen- 

trateds. 

165 » grazing. 

Seniee. 

Cost during second year . . . 

Keep during 9 months gestation. 

Cost during third year . . . 

For attendance, stabling, etc, for 3 years. 

Risk of disease, 5 per cent, for 2 years. 

General expenses . . . 

Total cost at calving . . . 


£ s d Usd 


I 

TO 

0 

X 

6 

6 


7 

9 


1 

6 


7 

0 


9 

3 

3 

17 

3 


1 

9 

4 

4 

3 

t 

19 

3 


2 

0 

4 

8 

3 

1 

14 

6 


14 

9 



800 

6 0 6 

483 

a 9 3 

21 4 O 
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The writer observes that in herds where the breeding is very carefully 
attended to the cost may be somewhat higher than the above, while where 
less care is bestowed it may be somewhat less. 


2) Siabilmi: 

Valiu of calf weighing 88 ll>s. at £2 06 <\ti pa cwt 

213% gallons of milk at 6.94*/ per gal. 

8 3/4 cwt hay at 2& yd per cwt. 

9% cwt. litter at is » . 

14 3/4 cwt. gr*en food at 4 3/4 d V iV cwt . 

Attendance and risk. 


Cobl during first year . 


Cost ot kc<*p during the succeeduig two yeaii 


10 13 <> 


Cost ot cow at the age of thiee y»aib . . . , i<> t<i o 


985 - The Cost Of Production Of Wheat. — Lwrenx, Felix 111 Socieh Cent rat c d'Api¬ 
culture du Dipartement tie la Seine-Infcrieure, Year 155, New Series, No. at, pp. u8- 
125. Rouen, 1913. 

The writer calculates the cost of production of wheat for the three 
different degrees ofintensityof farming as follows : 


Rent. 

Taxes. 

Interest on working capital.* 

Preparation of the soil before sowing . 

Farmyard manure. 

Artificials.. 

Seed. 

Spreading artificials and sowing.... 

Working the soil after sowing. 

Cutting and binding. 

Stookiug and carrying. 

Thresliing and cleaning. 

Delivery. 

General expenses. 

Total expenses. 

Average crop of straw (cwt. of 1x2 lbs.) 
Value of straw to be deducted .... 

Cost of production of wheat (grain) . . 
Average crop of wheat (bushels of Co lbs, 

Cost per quarter of wheat.. 
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The writer justifies the reliability of the prices given to the several items 
iu the different degrees of intensity of cultivation and draws the following 
conclusions from the results. Prices of wheat of about 455 per qr. 
are, in good yfears, Remunerative for the active farmer; but as in calculat¬ 
ing the average cost of production only average values may be taken, so 
must average prices be taken in calculating the profit; the average price 
of wheat on the Paris Exchange in the years 1902-1911 was 40s 8 d 
per quarter. 

Intensive farming is in the production of wheat much more advanta¬ 
geous than extensive farming. Through the continuously increasing yield 
per unit of area due to the improved methods of cultivation the total pro¬ 
duction of wheat is yearly increasing. This increase of total production 
is however hindered by the diminution in the acreage uudei wheat, due 
to the transformation of arable land into pastures and meadows and to 
the change of rotation from the three years' to the four years*. 

986 - The Most Favourable Time lor the Yearly Closing of Farm Aeeounfs. — 

BaCbj^yr-Hdyda, I*, v m Monatbhtfte jur Landwirlschaft , Year 6, pp. 161-173 

Vienna, June 1913 

The question as to the most favourable time for closing the yearly 
accounts of the farm should be examined according to the writer |from the 
following points of view. 

1. When is it that the farmer, without neglecting other important mat¬ 
ters, can devote his time to book-keeping ? 

2. What are the objects aimed at by his retrospective account? ? 

3. When is it that the farmer has reliable figures concerning the success 
of his farming which allow of no doubt ? 

4. How can the yearly balance be made to coincide most favourably 
with other book-keeping so as to avoid doing the work twice ? 

The writer then discusses these various points and reaches the following 
cor elusions: 

x. In the temperate zone of Central Europe the most favourable time 
for closing the accounts is the winter, that is to say when vegetation is 
at a standstill. 

2. Through the closing of accounts the farmer can recognise the 
errors that he has committed in the management of his farm so as to avoid 
them in future and render his undertaking more profitable. Conse quently 
it will be well to dose the accounts after the dose of the harvest of the pro¬ 
duct which has the most decisive effect on the success of the farm. 

3. The writer discusses this point at length; he treats of the various 
phases of the calculation of net returns and lays stress on the great difficul¬ 
ties which attend the valuation of those products which have no sale on the 
market and of standing crops at different periods of the year. From this 
point of view the most favourable moment would be that in which the errors 
in the calculation of net returns due to doubtful valuation of unsaleable 
produce, of standing crops, etc., would be smallest; this is the case when 
the local value of these products is at its lowest. But in most farms this 
moment is not the same for the unsaleable products and for the standing 
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crops, for just before the harvest the value of the first is at a minimum, while 
the latter are at their maximum. Considering the increasing difficulties 
of valuing standing crops the nearer the harvest is, it appears that it would 
be most advantageous to fix the time of closing the accounts when the 
stock of unsaleable farm produce is no longer very great and at the same 
time the value ol the standing crops can still be approximately valued by 
the cost of prod action. 

4. The yearly closing of accounts should also coincide with the drawing 
up of the estimates for the following year; consequently it should take 
place at a t i me when the farmer, on the basis of his stock of produce 
(wheat, forage and litter) and of the quantities of seeds and manures 
required by his rotation, can estimate his cash income and outlay. Conse¬ 
quently, and also to avoid doing the work twice, it will Ire well to close the 
accounts in winter or at least before the beginning of the spring cultivation. 

From these consideratioxis the writer comes to the following condusioas. 
The yearly closing of accounts cannot be carried out in all farms at the 
same time, irrespective of their climatic and economic conditions, if a 
reliable calculation of net returns is desired. It) every farm that produces only 
crops almost exdusivdy of a nature that allows of their sale in the market, 
the best time for dosing the accounts is shortly after the end of the period 
during which the chief items are produced and before the beginning of a new 
period. But also in those farms which produce a greater quantity of pro¬ 
ducts that do not find a ready sale on the markets, it would be well to 
investigate carefully if there are good grounds for the current opinion, 
according to which the books ought to be balanced at the end of June, so 
as to avoid the difficulty of valuing those products which are not easily sold 
in the market and to have the calculation of the ret returns free from all 
figures due only to estimation. 

987 - The Not Betnrns ol Farms connected with the Book-keeping Assoc iation 
at Konigsberg in Prussia. — Gungerjch Die Wirlschaftsstatlstik dcr Lnndwirt- 
sctuftlichen Buchfiihrungs-genossenbchait zu Kfliugsberg in Preusscu. — (•eor n inc, 
Year 0 , No. ) 5 , pp. 333 - 339 - KSnigsbcrg, June 5, 1913. 

The results of the book-keeping of the farms affiliated to the Konigh- 
berg Book-keeping Association for the period 1904-1912, in their relation 
to income and outlay of cash and net returns per acre of agriculturally 
utilized land have been collected by the writer in the table on p. 1288. 

The average ret returns show a great range from year to year; thus 
for instance the year 1911-12 shows an increase of 160 per cent above the 
figures of the net returns for 1907-08, and 75 per cent, above the average of 
the preceding 7 years. Still further apart are the returns of the various 
farms. From this it may be seen how important it is to estimate the 
profitableness of a farm and its value according to returns only after a 
long period of book-keeping. 

If the net returns of the last year, 1911-12, be grouped according to the 
extent of the farms, it will be seen from the following that the net revenue 
increases inversely with the extent. 
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Number of farms 



Extent: aa.es 

Net returns per acre 

22. . 






up to OlS 

£ I 

11 s 

ty 4 u 

49 • 

. 

• . . 

■ • 

• 


Dlh t(> I2p) 

£ 1 

10.9 

o '/ t 4 

27 . 

.... 

. . 

. . . 

. . . 


1230 to 1851 

£ 1 


3 Vs a 

14 . 


. . . 

* . 

. . . 


otK>ve 1854 

£1 

2 S 

7 y 4 d 


The average net returns give, on capitalizing at the rate of 4 per cent., 
an average capital value of 17s 10 % dX 25 = £ 22 6s 4^ per acre, a price 
which has already beien considerably exceeded by recent prices of property. 

The income and outlay of cash has increased yearly; the total outlay in 
the year iqn-12 exceeds that of 1905-06 by 30 per cent. This increase 
is chiefly due to the higher wages and to the increased use of chemicals. 
The wages in cash per acre of cultivated land have increased by 30 per cent., 
and together with the wages in kind (wheat), by 50 per cent. The outlay 
on manures has risen by 180 per cent, and on foodstuffs by 140 per cent. 

This increase of intensity that becomes visible in the increased figures 
of the cash account has a very satisfactory economic result in the consider¬ 
ably increased production of live stock and of wheat; but the result to 
private economy is not so satisfactory, because the net returns of the farm 
have not increased at the same rate as the intensity of farming. The cause 
of this inequality between the increase of intensity and that of the net 
returns, in spite of the fact that the prices of the means of production, such 
as foodstuffs, manures, farm machines and implements, have remained 
stationary or have even sunk, while the prices of live stock and its produce 
as well as wheat have considerably risen of late years, are attributed by the 
writer to the great rise in the prices of landed property and to the fact that 
the capacity of the managers of farms is not yet on a level with the great 
demands of intensive farming. 

988 - Italian Emigration in 1912. — L'AnncoUura italiana, Year 9, Scries 4, Part 10, 
pp. 297 - 299 - Pisa, May 31 , 1913, 

The total number of emigrants from all parts of Italy was larger in 191a 
than in 1911, the greatest increase in numbers in proportion to population 
being from the Marches, Calabria, Sicily, the Abruzzi, Basilicata and 
Tatium. As in former years, the emigrants from Northern Italy mostly 
spread into other European countries, while those from the south chiefly 
sought their fortunes beyond the seas. Most of the emigrants' consist 
of agricultural labourers, shepherds, day labourers, masons, iron works 
men and other industrial workers. The better educated classes were 
poorly represented. 
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In 1912, 308 140 passports were made out for European countries as 
against 271065 in 1911; the surplus, numbering 30 403 individuals, went 
chiefly to France, Germany and Austria-Hungary. The number of emig rants 
to North and South America was 399 713 in 1912, as against 260 372U11911. 
In both years the largest numbers went to the United States, the numbers 
rising from 191 087 to 267 637. The number of emigrants to Canada rose 
from 9094 to 18 991, of those to Argentina from 32 719 to 72 154, of those 
to Brazil from 22 287 to 35 562, to Chile, Peru and Bolivia from 1061 to 
1530, and to Centred America from iti6 to 1438. On the other hand, 
the number of emigrants to Mexico fell from 1020 to 758, and that of emi¬ 
grants to Uruguay and Paraguay from 1988 to 1643. Owing to the an¬ 
nexation of Bibya, the emigrants to Africa increased by 8332, while 82 
and 394 fewer went to Asia and Oceania respectively. __ 

The numbers of emigrants coming from the different districts of Italy 
in 1912 were as follows : 



Emigrants 

Over 


District 

to European 
countries 

sea emigrants 

Total 

Piedmont. 

• . 38556 

20 68} 

65 241. 

laguna. 

3043 

5823 

S 86b 

Uombardy. 

. - 59 059 

16377 

75 430 

Venetia. 

, . 96 842 

17 275 

1x4117 

Emilia. 

• • 2 7 153 

8616 

35769 

Tuscany. 

. . 27 484 

13 455 

40 939 

Marches. 

, . 14072 

18355 

32 427 

Umbria. 

. . 11063 

2978 

14 041 

Eatium. 

2 688 

15 185 

17873 

Abruzzi. 

. . 6123 

40 379 

46502 

Campania. 

5 491 

61 448 

66939 

Apulia. 

4 344 

28 845 

33 189 

Bas'licata. 

. . 546 

I 4 3 3 2 

14 868 

Calabria. 

. . 1290 

46033 

47 323 

Sicily. 

5 514 

87274 

92 788 

Sardinia. 

4 872 

4 259 

9 131 

Total . . 

. . 308 140 

407312 

7 X 5 452 


With a total population of 34 813 975 in 1912, there were 2044 emi¬ 
grants for every 100 000 persons in Italy, as against 1539 in the preceding 
year. 

The emigration to Tripoli rose from 1032 persons in 1911 ro 7428 in 
I912, viz. an increase of 6396. 

989 - The Strikes of Agricultural Labourers in Italy in 1911. — UAsneoUnra 

italiana. Year 9, Series 4, Part 10, p. 311. Pisa, May 31, 1913. 

The number of agricultural strikes and of strikers in the different 
Regions of Italy in 1911 were as follows. 



















DAIRYING 


1^91 


Districts 

Strikes 

Stokers 

— 

— 

— 

Pkdmont. 

12 

M 3 I 

Iyombordy.. 

4 * 

30x9 

Venetia .. 

*3 

2 2b L 

Emilia ... 

57 

IO477I 

Tuscany . 

- 

u 

00 

u 

Marches . 

X 

? 

Umbria. 

5 

2673 

X#alium. 

0 

T I90 

Campania. 

1 

4 " 

Apulia. 

3 

1 000 

Sicily. 

6 

3 131 

Total . . . 

148 

132 738 


In those districts where there wcxe fewest .strikes the share system is 
general, viz., in Campania, the Marches, Tuscany and Latium, while itls 
comparativdy rare in the districts where most strikes occtuicd: Emilia, 
Lombardy, Piedmont, etc. 

990 - Ways and Means of t Indian Agricultural Development. — dobjjs, a. c. 

in The A multuial Journal of India, Vol Pail 2, pp. 161-168. Calcutta, 

April 1913. 

The writer is of opinion that the most effectual method of improving 
agriculture in East Lidia is by substituting for the labour of men and 
animals the less costly and more efficient assistance afforded by agricul¬ 
tural machines. He hopes, therefore, that the Agricultural Department, 
which has hitherto been occupied in standardising seeds and popularising 
the best existing methods of cultivation, will now turn its attention to 
importing and popularizing agricultural machines, especially steam ploughs 
and traction engines. In sugar cane districts, the introduction of thesteam 
plough promises excellent results, as the areas Under this crop are exten¬ 
sive and the soil requires deep cultivatiou. An obstacle to mechanical 
cultivation in many districts is the prevalence of small holdings; here its 
introduction will have to be left to the operation of economic forces, 
assisted perhaps by the spread of the co-operative idea, 'lire larger 
amount of energy available will doubtless be used in elaborating agri¬ 
cultural and forest products. 


AGRICULTURAL INDUSTRIES. 

991 - Buffalo Milk Analysis (x).— Pappel, A. m The Cano Scientific Journal, Vol. VII, 
No. 78, pp. 63-67 Alexandria, March 19x3. 

Lj a communication on the composition and analysis of milk and but¬ 
ter Mr. Lucas painted out that the interpretation of the analytical results 


(«■) 


Damons 


(1) See No. 1633, B. Dec. 191a. 
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is often difficult owing to the absence of standards based on a sufficient 
number of analyses of samples known to be absolutely pure. 

Being convinced of the necessity of establishing these standards, the 
writer gives the results of a certain number of his analyses of buffalo milk. 
The samples of milk were taken from cows which were examined each 
time by a veterinary surgeon in order to make sure that the milk analysed 
was that of healthy and well fed animals and might be considered normal. 

Each sample comes from several animals, usually six, and thus repre¬ 
sents a normal average milk. The writer hopes it will be possible to 
have 8 to io samples examined in this way each month for at least one year, 
and if other laboratories would join in this work he thinks it would be ad¬ 
vantageous to use the same method everywhere and to express the results 
in an identical way, so that they can be readily compared. He therefore 
submits the results of a few analyses together with the method employed. 


Specific Gravity. 

Maximum.*.10346 

Minimum.1.0313 

Mean for the 14 samples:.. • . 1.0333 


The specific gravity was determined at 15 0 C., Sprengel’s pykuometer 


being used. 

Total solids . 

Maximum .18 71 

Minimum.16.56 

Mean for the 14 samples:.17.69 


The results are given always on 100 grams. The writer describes the 
three methods he used and which gave results differing only in the second 


place of decimals. 

Fat . 

Maximum.. . 8 61 

Minimum.^..79 

Mean for the 14 samples :. 7.74 


Adam’s method was employed, using petroleum ether freshly distilled 
between 45 0 and 55° instead of ordinary ether. 

For routine work Gerber’s method can be employed, but as in buffalo's 
milk tiie amount of fa' is -very high, it must be decided at what tem¬ 
perature the volume of fat shall be read. From the analyses made, the 
writer observed that the reading at 6o° agrees better with Adam’s method 
than the reading at 70°. 


Lactose. 

Maximum.5.05 

Minimum.4.70 


Mean of the 14 samples: 4.89 per cent (calculated 
as anhydride). 
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Tbegravimetiic method was used, tlic lactose being determined with 
Febling’s solution, using Soxhlet’s modification. 

The lactose was also determined with the polariiueter, but this method 
presents some drawbacks. 

Proteins. 

The nitrogen was determined by Kjeldahl’s method. 


Maximum *.o,6<)S 

Minimum.0587 

Mean foi tlio 1 ^ simples . . . . 0.642 


But the factor to be used to convex! nitrogen into protein is open to 
discussion, as enough experiments have not been made to know whether 
the usual factor 6.3 is correct for buffalo’'- milk. Using this factor the 
proteins equal 3.70 to 4.37, aud the mean for the 14 samples is 4.04. The 
writer hopes before long to be able to solve the question satisfactorily. 

Ash. 

The figures are obtained by calcination at the lowest possible tem¬ 
perature of 10 c.c. of milk. 


Maximum.o 84 

Minimum.. . 0.70 

Mean lor the 14 samples^.. . 0.78 


In the ash the alkalinity aud the chlorine have been detenninal. 
The figures obtained are- 


1) Chlorine calculated as sodium chloride. 

Maximum...0.099 

Minimum.0.070 

Mean for tho 14 samples:.0.078 

2) The alkalinity is given in cubic centimetres of normal sulphuric add; 

Maximum.. q.z % 

Minimum...7.6 » 

Mean for the 14 samples:.* . . 84 » 


Total Solids Not Pat. 

This figure is always used in milk analysis, as differences are chiefly 
observed in the amount of fat. For the other constituents the differences 
are not great and therefore the total solids not fat is a nearly constant 
figure. 


Maximum ., . 10,23 

Minimum.. . . q ^ 

Mean for the 14 samples:.9,87 


Very often iu routine work only the specific gravity and the fat are 
determined and the total solids not fat arte calculated using Fldschmaan's 
formula. But for buffalo’s milk the figures obtained with Fleischmaxm's 
formula are too high. In studying the figures obtained in the present 
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analyses the writer found a formula which in all the 14 cases has given a 
nearer result than Keischmann’s formula, and the application of this new 
formula is much easier, as no tables are necessary. 

The following is a practical example. Supposing a milk has given : 

Specific gravity:.. 1.0328 

Fat.8.6 per cent. 

The total solids not fat equal: 


32.8 , 8.6 

--j- — bb 9.92 per cent. 

4 5 

The application of this formula for the 14 samples has given : 


Maximum ..10. n 

Minimum..9.50 

Mean for the 14 samples :.9.87 


that is to say the same figure as the writer obtained directly. 


992 - The Determination of Fat in Dried Milk- — Rusche m Moikern-Zettm ?, 
Year 27, No 50, pp. 977-978. Hildeshdm, July 2, 1913. 

The writer recommends for the determination of the fat contained in 
dry milk the following rapid method, devised at the Berlin Dairy Experi¬ 
ment Station (Versuchsstation und Dehranstalt fur Mulkereiwesen). Ten 
cubic centimeties of sulphuric acid (S. G. 1.82), 5 c.c. of water and 1 c.c. of 
amyl alcohol are carefully poured in layers over each other in a Usual Ger¬ 
ber's butyrometer. To this 1.133 gram of milk powder, weighed in a spe¬ 
cially divised weighing funnel with rubber stopper, and 5 c.c. of water 
are added. 

After vigorous shaking the butyrometer is left in a water bath at 65 
to 70° C. (shaking it from time to time) until the liquid has become dear; 
then it is centrifugated for 15 minutes. The sample is again put into a 
water bath at 65° C.; the fat content is read off and multiplied by 10. To 
make sure that the fat has been completely separated it is wdl to centri¬ 
fugate the sample again for 5 minutes after having read off the fat content. 

This method has the advantage of being rapid and easy to carry out, it 
gives a clear separation of the fat and can be used for the most various kinds 
of dried milk. In order, however, to obtain exact results the process as in¬ 
dicated by the writer must be strictly followed. 


993 - A Comparison of the Acid Test and the Rennet Test for Determining 
the Condition of Milk for the Cheddar Type of Cheese.— Hastings, k. g. 
and Evans, Alice C. - U. S. Department of Agriculture, Bureau of Ammal Industry, 
Circular 210 , p. 6. Washington, April 1913, 

In the making of the Cheddar type of cheese it is desirable that the 
condition of the milk be such that the whey can be drawn from the curd 
at the expiration of approximately the same time each day. To control 
this the cheese-maker must be able to ripen the milk to approximately 
the same point each day. Two tests are employed to determine the ripeness 
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of the milk, the rennet test ii one or other of its modifications, and the 
acid test or the titration of the milk. 

From the work effected by the writers, it is evident that, for the pur¬ 
pose of determining the ripeness of milk for cheese making, the rennet 
test is superior to the acid test. 

99 _ Use of Piiekly Pears for Alcohol Production. - Cbitouni, sante in SocM 
de\h ayncolton italhtni, Bollcttino quuulkimle, YearXVJII,No. 1 j,pp. 456-459. Rome, 
June 30, 1913. 

The writer recalls the experimental results obtained some years ago by 
Dr. Sanna and by Collndel, aerologist at the (Urological School at Ca¬ 
gliari, in their attempt to distil prickly pears (Opuntia) which grow in 
Sardinia without any cultivation. The fruit was small but heavy, aver¬ 
aging 3.6 oz. each, owing to the large number of seeds and the con¬ 
sistency of the pulp. When peeled, crushed, and submitted to pressure, 
43a lbs. yielded 36.8 galls, of somewhat viscous juice having a density 
of 1.0548. Skins represented 37.64 per cert, of the weight and the seeds 
4.2 per cent., leaving a little under 59 per cent, for the material to be 
used for alcohol extraction. The analysis yielded the following results. 

Whole fruit: albuminous substances 6.75 % 
oily » 0.2758 

cellulose » 1.342 

Juice: extractable material .... 15.54 % 

acidity.0.0102» 

ash.0.692 » 

saccharine substances .... n.20 » 

It was remarked that the saccharine substances were essentially 
aldehydic in character and present in sufficient quantity to be distilled 
economically, whereas the acidity was insufficient. 

After a series of trials, the best results were obtained by squashing 
the impeded fruits and putting the pulp thus obtained into hags and 
subjecting it to high pressure. The lack of acidity was then corrected by 
the addition of 0.32 oz. of tartaric arid per gallon and the liquid inocu¬ 
lated with a good alcoholic ferment in very active condition. The fer¬ 
mented liquid contained 5.98 per cent, of alcohol, showing that the sacch¬ 
arine material was well utilized. By distillation and subsequent rectification 
a spirit was obtained with a pleasant etherial perfume which would main 
it unsuitable for various industrial purposes. The press cake could be 
used as stock food. It may be estimated roughly that xoo lbs. of figs 
will produce 0.6 gal. of alcohol, and taking 120 cwt. of fruit as an ave¬ 
rage yidd per acre, 80 gals of alcohol may be obtained per acre. 
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995 - Measures for the Prevention and Control of Plant Diseases in Italy. — 

Atti Parlamntari, Camera id Deputed (No. 14301430 A), Senato id Rt«no (No. 1142- 

1142 A), 19x3. 

The Chamber of Deputies and the Senate have approved in the 
respective sittings of June 14 and 22,1913 the following law: 

Art. 1 — The owners and managers of horticultural establishments 
and nurseries, who produce or trade in plants, parts of plants, and seeds 
must notify themselves to the prefect of the province. 

The Ministry of Agriculture, Industry and Commerce has the right 
to cause an inspection to be made of the cultivations and of the produce 
wherever they be kept, and to prohibit their sale if they should be found 
to be infected, or to order the necessary disinfection. 

Art. 2. — The Ministry of Agriculture, Industry and Commerce 
may, by means of a ministerial decree: 

а) suspend the importation into the Kingdom and the transit 
through it of plants or plant products if these be found to be infected; 

б) determine the ports and the frontier stations through which only 
is the importation from abroad of living plants, seeds and other plant 
products allowed; 

c) prevent the exportation of plants, parts of plants and seeds from 
the territory of communes in which the existence of infectious diseases 
has been ascertained, 

Art. 3. — The delegates of the Ministry entrusted with the sur¬ 
veillance of the ports and frontier stations have the right to: 

a) enforce the disinfection of plants, parts of plant and seeds whieh 
they may consider infected, as well as of the packing cases and any other 
object which may be a vehicle of disease geims; 

b) prohibit the importation into the Kingdom, and transit through 
it, of plants which they consider infected or bearing germs of disease. 

No indemnity is due for the disinfections or the prohibitions men¬ 
tioned in this article. 

Art. 4.—No indemity is due for the trees, plantations, seeds or other 
plant products which might be injured or destroyed by the operations 
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carried out with the object of providing, according to the provisions of 
the followiug article 5, for the protection of cultivated plants against 
disease. 

Nevertheless the Ministry may give special subsidies according to 
the provisions contained in the Regulations, when the destruction of plants, 
etc., is carried out in the farms of small peasant proprietors, or small 
farmers who work with their own hands the said farms. 

Art. 5. — The delegates of the Ministry oi Agriculture, Industry 
find Commerce have the right to enter into all farms, whatever be the crop 
or its destination, in order to ascertain the existence oi plant diseases and 
to carry out, as set forth by the present haw and by the special Regu¬ 
lations, the disinfection and cure of the infected plants. 

The Ministry of Agriculture, Industry and Commerce, having heard 
the Commission for the protection of plants against disease, nominated 
by the Royal Decree of October 25,1911 (No. 1208) may render compulsory 
the use of remedies against the diseases of plants and the use of means 
of control against insect aud other plant pests, in cases in which the ef¬ 
ficiency of these means depends upon the united action of all those inter¬ 
ested ia such crops; it may further cause those treatments and destruc¬ 
tions which it considers necessary to be carried out at the expense of 
those who fail or delay in carrying them out themselves. 

6. —- The owners of lands in which infectious diseases exist may 
unite in communal, intercommmiol and provincial associations (consorzi). 

The formation of these associations must be promoted by the exe¬ 
cutive committee (giunta) of the communal or provincial council according 
to whether the association be communal, inteicommunal, or provincial, 
when it is demanded by a number of landowners who represent at least one 
half of the cultivated acreage for which protection is demanded. The re¬ 
quest has to be presented to the syndic in the case of communal associa¬ 
tions, aud to the president of the provincial council in the other cases. 

The constitution of these associations may be rendered obligatory 
by the prefect after having heard the executive committee or committees 
of the communes or of the provincial council, according as to whether a 
communal, interconmmnal or provincial association be contemplated, and 
when the lack of such an association constitutes a disadvantage or a 
danger to the protection of the interests of the agriculture of the district. 

The regulation to be issued for the application of the present law will 
set forth the rules to be followed for the constitution, administration 
and working of the associations. 

The associations will be empowered to levy, in such a manner as shall 
be stated in the Regulations, a yearly contribution not exceeding is 7 d 
per acre on those landowners of the district who are concerned. 

1*' The provisions of the law for the collection of direct taxes, inclu¬ 
ding the fiscal privileges, shall be applied to the formation of the rolls of 
contributors and to the collection of their contributions. 

The benefits arising from the present laws on the antiphylloxera as- 
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sodations (oonsorzi atitifilosserici) may be extended to the associations 
of vine growers formed according to this law. 

The antiphylloxera associations constituted according to the laws at 
present in force may act also for the diseases of other cultivated plants 
in their respective territories. 

The powers considered in this article may in cases of urgency be 
extended also by a decree of the prefect, after haviwg heard the bodies 
mentioned in the third paragraph, to associations of landowners which 
are already regularly formed. 

Art. 7. — The State may take steps, at its own expense, for the 
direction of the work of protection against plant diseases, insects, and 
other plant pests, whenever it should deem it necessary, considering the 
nature and importance of the injury. It may also contribute up to one 
half the amount of the expenses of carrying out the necessary control. 

The other half shall be defrayed by the parties concerned, but it may 
be advanced by the State, against reimbursement in one or more years 
by means oi transfers to the collectors of taxes and of association dues 
ot in such other ways as may be ordered by the regulation. 

Art. 8. — Contraveners of the provisions of the present law and 
of the Regulations which will be. issued in conformity with it, shall be 
liable to fines ranging between 8s and £7 18 s 6 d, without prejudice to 
farther penalties which may be incurred for contraventions of the penal 
code. 

Contraveners of the prohibitions of importation ard transit shall be 
fined not less than 8 s nor more than £11 17 s 10 d, without prejudice 
to further penalties which may be inflicted in accordance with the customs 
law on smuggling. 

For the determination and definition of such contraventions, the pro¬ 
visions at preseat in force in the matter of customs are applicable. 

Art. 9. — The funds voted in the budget of the Ministry of Agri¬ 
culture, Industry and Commerce in chap. 40 of the year 1912-13 will be 
raised, in the same chapter of the year 1913-X4 and in succeeding years, 
to £5470, in order to meet the outlay consequent upon the enforcement 
of the present law and the engagement of the staff according to Table B (1). 

From the year 1913-14 the sum voted in chap. 71 of the budget of 
1912-13 will be increased by £475 in order to meet the outlay according 
to Table A (2). 

Art. 10.—The special laws on Diaspis pentagom of March 24, 7904, 
No. 130, and on Doriphora of May 30, 1875, No. 2517 (2nd series), are 
abrogated. 

Art. it. — The Regulation to be issued for the application of the 
present law will contain provisions for the organization of the services of 


(x) Roll of the inspectors of plant diseases. (Ed.). 

(a) Roll of the employees of the Royal Station of Agricultural Entomology at 
Florence. {Ed). 
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surveillance aud warning, and of the prevention and cure of diseases, and 
for the reimbursement of the sums advanced by the State on behalf of 
the persons concerned. 

996 - Order In Council on the Introduction of Potatoes Into Western Australia. 

Extract from Government Gazette of 19 th April, 1913. 

Whereas by “ The Bisect Pests Amendment Act, 1898," the Gover¬ 
nor by order in Council may from time to time make such regulations as 
he deems necessary for any purpose for which regulations are contemplated 
by the said Act, or which he deems r ecessary for givir g full effect to tl*> .*• -nd 
Act: Now, therefore. His Excellency the Governor, by and with the advice 
and consent of the Executive Council, doth hereby revoke the regulations 
made under the said Act, and published in the Government Gazette on the 
17th day of November 1911, and doth hereby make the regulations set 
forth in the Schedule hereto, and doth hereby declare that the said regula¬ 
tions shall come into force on the publication of this Order in the Govern¬ 
ment Gazette . 


Regulations. 

1. All potatoes imported pursuant to the exception contained in tire 
Proclamation made Under “The Insect Pests Amendment Act, 1898“, 
and published in the Government Gazette on the 19th day of April 191a, 
must be in new and sound bags branded with the name and address of the 
grower and the letter “ P " not less than six inches long, and must be 
accompanied by a GovemmentCertificatesigned by mi officer of the Depart¬ 
ment of Agriculture of the State from which the potatoes are imported, certi¬ 
fying that such potatoes are sound and were grown on a farm which has 
been free from Irish Blight for 12 months then last past. 

2. All imported potatoes shall be subject to inspection at the port 
of entry by an inspector under the said Act. 

3. The potatoes on arrival at the port of entry shall, at the expense 
of the importer, be delivered direct into a shed set apart by the Depart¬ 
ment of Agriculture, for inspection and such other treatment asmaybede- 
dded upon from time to time by the Bispector or other officer of the Depart¬ 
ment. 

4. The importer or his agent shall, at the importers’s expense, provide 

the necessary labour to open the bags and to re-bag the potatoes, if passed 
on inspection, and in every way facilitate the inspection. * 

5. if the Inspector declares any imported potatoes to be diseased, 
or infected with disease, the importer shall, at the request of the Bispector 
and at his own expense, disinfect, destroy, or otherwise dispose of such 
potatoes as the Inspector may direct. 

6. Any consignment of potatoes being or having been in contact with 
any diseased or prohibited consignment of potatoes may be destroyed, dis¬ 
infected, or otherwise dealt with at the expense of the importer as the 
Inspector may direct. 
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7. A fee of One shilling for every bag of imported potatoes shall be 
charged to defray the cost of inspection and of carrying these Regulations 
into effect. 

8. Imported second-hand potato bags shall be disinfected at the port 
of entry as follows, namely: By dipping the said bags and keeping them 
continually submerged for not less than fifteen minutes in a solution of 
not less than one pound of bluestone to every ten gallons of water. 

9. All bags or packages that have contained imported potatoes may 
be disinfected or destroyed or otherwise disposed of by the Inspector. 

10. If any importer or his agent fails or neglects to observe these 
Regulations, or to carry out the requirements of any Inspector as aforesaid, 
the .inspector may destroy the potatoes or perform the work at the expense 
in all things of the importer. 

997 - Outline of Administration in Controlling Insects and Fungi Injurious to 
Agricultural Plants in Japan. 32 pp-> i fig. T0H0, 1913. 

The first chapter of this publication of the Bureau of Agriculture, De¬ 
partment of Agriculture and Commerce, of Tokyo sets forth the nature of 
the task undertaker, by the administration of the state in the control of 
insects and fungi injurious to agriculture. The necessary measurs are car¬ 
ried out partly by the Imperial Government, and partly by the local 
governments. A list is given of the legislative measures and instructions 
emanating from the above-mentioned authorities. 

The second chapter deals briefly with the entomological and patholo- 
gical workpertaining to injurious insects and plant diseases which is carried 
out at the Agricultural Experiment Stations. 

in the third chapter, are set forth the measures, adopted by Public 
Communities (self-governing organs from the prefecture to the village) and 
other Public Bodies, for the control of plant diseases and the special regula¬ 
tions respecting the export of rice, fruits, and plants. The f ourth chapter 
speaks of the instruction in phytopathology given in the govpmmental, 
communal or private agricultural schools, and in the institutes of various 
grades, and mentions the practical results of researches in this direction, 
The fifth chapter continues the enumeration of the most important 
animal and plant parasites and gives the methods of their control. 


DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 

iw»M 998 - An Undetermined Pear Disease. — passy, pzersbJji Rmu HorticaU, year 85, 
hoi dub so No. 11, pp. *52-253. Paris, June 1,1913. 

PAKAsiTBs Towards the middle of thesummer, the sheath of buds iu course of de- 

w velopment loses its smooth, almost varnished appearance, and becomes 
0^,°^ dull; at the same time it takes a purple hue, and subsequently the epider¬ 
mis becomes slightly warted. If the attack is slight, no further consequences 
ensue. The Mowing year, the branches again show signs of the disease, 
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the epidermis is purple and wrinkled. rf lateial fruits, occur they exhibit, 
shortly after the fall of the flowers, superficial scars covered with a 
somewhat wrinkled, subeious skin. 

But the disease can assume a nunc serious character. From the first 
year, the attack can be more severe; and after the above changes have 
become very apparent the leaves of the buds cease developing and the leng¬ 
thening of the bud axis is suddenly attested, the dying oft beginnii gatthe 
top of the bud. The older branches which had not suffered much at first, 
become perforated and cracked; tbeir appearance presents some analogy 
to that of victims of “ tavelure ”, but in this case the cracks are Usually 
longitudinal. Further, this cracking oi the branches can be more marked, 
penetrate deeply and sometimes cause the death of old branches. Trees 
thus attacked grow very little, and if any fruits survive, they are much 
perforated and cracked; as a rule, they cannot develop, but turn black and 
are quite useless. 

rf,in the hope of saving a diseased tree, it be closely pruned, and all the 
visibly affected portions are removed, the buds which subsequenly develop 
are attacked in their turn, and infected trees seldom, or never, recover. 

The writer has observed this disease for more than 15 years, though 
it has never before been recorded. The cases weie at first isolated, blit are 
now increasing; one row of 20<spaliei “ Doyenne du Cornice” trees planted 
twoyearsagohasbcencompletelyatlacked. In spite of the reseaiches which 
have been made to determine the cause of this disease, the pathogenetic 
agent is still Unknown. The writer, however, thinks that we have here 
to do with a real parasitic disease, probably due to a bacterium. He bases 
Ms opinion upon the progress of the disease, its pcrsistarce on the trees 
infected, the visible modificatioi s of the branches, and the reappearance of 
the malady after the removal of the diseased branches. 

The disease shows itself alike upon trees planted on dry and on damp 
soil. The writer has observed it not only in the immediate neighbourhood 
of Paris, but elsewhere, many badly diseased trees being fmrd in a consign¬ 
ment from Normandy. 

The writer will continue his rwcaiehcs 01 the discaa. 


BACTERIAL AND FUNGOID DISEASES. 

999 - Experiments In Spraying Peaches and Vines In 1912 (1). — Fammtu, 
E. in U Simon 1 spirmentaU a'tmt ltMaiu, Vol XLVl, Fait 5, pp, 339-346. 
Modena, 1913. 

Liquid concentrated polysulphides of calcium and barium kept in 
hennetically sealed receptacles and diluted just before use, *. e. polysul¬ 
phides as supplied by the trade, have proved in the course of experi¬ 
ments made in Latium in 1912, to be efficacious ii the control of 

m. 


HEAN8 <W 
PEBVEOTION 

xm> cewnton 


(1) See al-o No. 1194, B. July 191a. 
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Exoascus deformans, peach leaf-curl, but quite useless in the case of 
Plasmopara viticola which attacks the leaves, flowers, and fruit of the vine. 
U.'like the polysulphides prepared on the spot and immediately applied, 
these diluted concentrated polysulphides do not scorch the peach 
leaves, nor cause them to fall; they did, however, in one case scorch 
the youngest buds of some vires. 

Scott’s self-boiled lime-sulphur mixture (i) is efficacious as a spring 
remedy against Exoascus deformans, and was always useful in preventing 
peaches from being attacked by the rot due to Momlia cinerea. 

Suspensions of iodide of copper are almost useless against E. defor¬ 
mans and cause many of the leaves to fall, but do not produce any visible 
scorching; suspensions of iodide of silver, on the other hand, are efficacious, 
and were it not for their prohibitive cost, would be to be recommended 
on account of the ease with which they are prepared. 

Silver soap emulsion (Vermorel and Dantory’s formula) was of little 
use in 1912 in checking vine mildew {Plasmopara), while it had the disad¬ 
vantage of being costly and slow to prepare, as the soap is difficult to 
dissolve. 

The application of a suspension of “ cuprosa ” powder (the trade name 
for powdered oxychloride of copper prepared at the Bex factory) and of a 
wash made with CafEaro’s " Pasta ellettrocuprifeia ” (consisting chiefly 
of oxychloride of copper, but also containing lime and a considerableamount 
of water) were equally efficacious in checking vine mildew. The for¬ 
mer has the advantage of being more quickly and accurately prepared ; 
the latter, however, costs less than half as much. Both are good remedies 
against mildew, but give a rather smaller crop of grapes than is obtained 
with Bordeaux mixtures, as they have little or no stimulating effect 
upon the growth of the vin e. 

Comparing the results of 1912 with those obtained previously, the 
writer comes to the conclusion that Bordeaux mixture is to be preferred 
among washes containing copper, and cannot be replaced by sulphur 
mixtures, unless it be polysulphides (especially polysulphides of calcium) 
prepared on the spot and immediately applied. For this purpose all the 
more or less concentrated, solid or liquid polysylphides, which now begin 
to flood the market, are not to be recommended. On the other hand, 
dilutions of ready-made commercial polysulphides of calcium and barium 
may be used for the spring treatment of peach trees as a remedy against 
Exoascus deformans. 


(Ed.). 


(x) See Nos. I534-I533, B - May 1911 and No. 423, B. Feb. 191a. 
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1000 - Conservation of Vitality In the Seeds of Weeds buried deeply In the 
Arable layer of Soil periodically tilled. — monismi, 0. and zatoarou, t. v. 

in Lc Stmont speiinuntaU itiUUnc, Vol. XLVI, i’.ut 5, pp. 347-371, 1 fig, Mo¬ 
dena, 1913. 

The writers, with the object of imitating as much as possible natural 
conditions, did not use in their experiments the porous pots used by other 
experimenters (Drivel, Snell, Dorph-Petersen). They placed the seeds at 
various depths, excavating smalt square holes and filling them up with the 
soil from the field, after having placed a cross of iron wire at a short dis¬ 
tance above the seeds so as to be able to find them ag.riu easily. 

The observations made enable the writers to state that, for the seeds 
of the gfeat majority of cultivated or spontaneous plants, both those with 
teguments easily permeated by water and those having tliis quality in a lesser 
degree, " the power of conserving vitality possessed by seeds buried in the 
soil is strictly dependent upon the actual genninative faculty or readiness 
to germinate which they have at the moment when they are buried 
In other words, and speaking generally: 

1) The readier a seed is to sprout at a determined time, the less 
will it preserve its vitality in the soil, irrespective of the depth at whichit 
be buried. The seeds of most cultivated species that have an immediate 
germinative faculty, do not remain alive in tire soil: to such an extent is this 
truethatif they were left to themselves in the fields such species would 
soon disappear. 

2) The longer the seeds of a given species keep in a condition 
Unfavourable to germination, even under the most favourable con¬ 
ditions of moisture, air and warmth, the longer will these seeds remain 
alive in the soil, wether they be near the surface or ploughed deeply 
under. 

3) The expression “ Seeds that hive rapidly lost their faculty 
of germinating in the soil ” does not give a true impression of the 
facts as they take place in the soil A seed may lose its germinative 
faculty out of the soil also and in surroundings in which most important 
factors for its evolution, namely water, be lacking. On the contrary it 
should be said, for cultivated and wild plants: “ Seeds that sprouted soon 
in the soil and immediately died, or seeds which lost their vitality before 
germinating ”. 

4) Tie power that the seeds of wild plants have of remaining inactive 
in the presence of the factor water changes more or less rapidly with time. 
116 seeds with hard teguments gradually lose the faculty of preventing the 
admission of water, and in other seeds, thos'e conditions which allow water 
to perform its function of mobilizing matter successively gain ground. 
The slower a seed is to rfeact to water, either in a granary or at a greater or 
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less depth it) the soil, the more will the species be a pest. A c soon as the seed 
of a wild plant ceases to oppose its primitive resistance to the action of 
water, its power of conserving its vitality in the soil does not differ from 
that of the seed of any cultivated plant. This is the reason of the fact that 
in the cultivated layer, germinating seeds are found at considerable depths 
and as much as one to two years after when they were buried. 

5) In the long run the seeds remaining at a depth and not germina¬ 
ting end by fiudingin their forced habitat a state of equilibrium which would 
allow them to preserve their vitality almost indefinitely, but in normal con¬ 
ditions the implements of tillage interfere in time with this equilibrium. 

6) The seeds which preserve their germinative faculty in the soil, 
even if actually in condition to germirate easily, are those which requite 
the action of light also in order to germinate: typical of this kind, among 
weeds, is charlock (Simpis arnnsis). 

The lack of one or the other of the three factors, oxygen, moisture 
and warmth, which are commonly considered as determinants of the process 
of germination, is not sufficient explanation of the conservation of the 
vitality of seeds, because a coverir g of or ly a few in ches of soil has the same 
protective action as a layer of 14 to 16 inches and upwards. Meanwhile, 
either the seeds can germinate without light (and this is the case of 
most we'eds of the lower valley of the Po) and then their germination will 
take place more or less regularly both in the superficial and in the deeper 
layers of the arable soil; or they require light and then they must remain 
wholly on the surface of the soil, because even a very slight tilling of the soil 
would prevent their germinating. 

7) In practice, superficial or deep tilling of the soil, even if dore 
frequently, has but a limited effect in the control of those weeds that 
are multiplied by seeds. If the seeds of weeds are n ot effectively prevented 
from ripening and falling to the ground, the control of weeds runs in a 
vicious circle and remains one of the most serious aud difficult problems 
of intensive agriculture. 


INSECT PESTS. 


1001 - Seydmaeaas chevalier! n. sp. in Senegal. — votllbt, a. Description 
(Tub Scydmamus nouveau du Sdudgal (Col. Scydmaenidae), — Bulletin ie la Sociiti, 
tniomlogiqut it France, 1913, No. 9, p. 238. Fans, 1913. 

The writer describes as new to science and Under the name Scydmat- 
ms chevaUeri, a small beetle discovered at Kaolack (Senegal) by A, 
Chevalier. The beetle was found in fields of pea-nut (Arachis hypogaea )„ 
where it appeared to live on the Underground fruits of this plant. 
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1002 - Sept icaemia Produced by Bacillus Melolonthae and B. Bombyds 
la Cockchafers and Silkworms — Chatton, Edouard Scptic&nies spontanees A 
coccobacilles chcz le Uauneton cl le Vcr & Sole.— Comples renditi hebdomadatrcs des 
Stances 1it VAcaitmie des Sciences, Vol, 156, No. 22,pp. 1707-1709. Paris, June 2,29134 

In May 19x2, the writer earned out .some experiments on the patho¬ 
genic action of Bacillus acridiorum Herelle (i) on cockchafers; these 
at once showed signs of being afEectcd by the virus, inoculated by punctures 
made in the body cavity, and died between 24 and 48 hours after the 
operation. After having been attenuated by being used successively on 
fen different subjects without any intermediate culture, the virus, having 
remained pure, killed its victims in 12 to 24 hours, the average number 
of surviving females exceeding that of the males. But even the most 
virulent virus did not Mil the cockchafers or even infect them if it only 
entered the insect by way of the mouth. 

At the outset of the experiments, the writer noted the existence of a 
septicaemia in the cockchafer due to B. melolonthae, which, though related 
to B acridiomm, exhibits mary points of difference both morphological 
and cultural, being larger than the latter and showing fluorescence when 
cultivated for 5-6 days on agar, also having a pathogenic action on silk¬ 
worms. In fact, while the larvae of the latter enjoy complete immunity 
from B. acridiorum, B. melolonthae when injected appears as toxic to them 
as to cockchafers, though innocuous to both insects when merely ingested. 

B. melolonthae, when of spontaneous origin, i.e not cultivated artificially, 
if injected into the body cavity of a cockchafer, Mils it within 12 to 36 
hours; if made more virulent by repeated cultures the virus destroys the 
ii sect always in less than 24 hours. The few cases of infection by ingestion 
recorded in the experiments have not been tabulated and their percentage 
is not greater than that of the spontaneous cases, viz, a mean of 5 a day. 
Moreover, 75 per cent, of the healthy cockchafers have B. melolonthae present 
in their digestive tubes, sometimes in dense cultures, and the parasite is 
invariably present in cockchafers suffering from septicaemia. The infection 
of the blood seems therefore to originate in the intestines and the parasite 
which is habitually present in the alimentary tract of the cockchafer, 
does not pass into the body cavity except under special conditions which 
are at present unknown. If taken from the intestine and inoculated directly 
or after culture into the body cavity, it produces septicaemia. 

The writer also found another septic bacillus (B. bombyds) in the 
silkworm, which caused a daily moitality of 5 to xo in a brood of 2000. 
It has the morphological characters of B. melolonthae but does not produce 
fluorescence in agar; its virulence distinguishes it from B. acridiorum. 
Tike B. melolonthae, B. bombyds Mils a silkworm in 12 to 24 hours after 
inoculation into the body cavity, and the writer was able to get infection 
by ingestion in the case of 4 individuals out of 27. It seems therefore to 
be more virulent than the two first-mentioned bacilli. It is, moreover, 
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(1) See No. 730, B. April 19121 
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much less common in the digestive canal of healthy silkworms than is B, m- 
lolonthae in that of the cockchafer. 

The disease produced by B. bombycis does not yet seem to be included 
amongst those that destroy silkworms. Until the death of the latter, no 
characteristic external signs of infection are visible. The writer proposes 
the name of “ cocco-bacillosis ” for this disease. 

1003 - New Ichneumonoidea Parasitic On Leaf-Mining Diptera. — Gahan, a. b. 
in The Canadian Entomologist, Vol. XL,V, No. 5, pp. 145*154. London, 1913. 

A systematic description of 5 new species of the genus Opus ( 0 . uta- 
hensis, 0 . suturalis , 0 , aridis , 0 . brmeipes , 0, succineus) cu.d of 2 new species 
of the genus Dacnusa (D. scaplomyzae , D. agyomyzae) recognized as parasites 
of Diptera (Agromyza parvicornis , A. pusitta, Agromyza sp., Scaptomyza 
flaveola, A. angulata) living at the expense of the leaf parenchyma of 
various plants in different parts of the United States of America. 

1004 -Anagrus flaveolus Waterhouse, a Parasite of Peregrinus (Dalphax) 
maidis , the Corn Leaf-Hopper, in Trinidad. —- Waterhouse, Charles 0. 
On a new species of Mymaridae from Trinidad. — Bulletin of Entomological Research, 
Vol. IV, Tart I, p. 87, 1 fig. lyondon, 1913. 

This paper gives a detailed description of Anagrus flaveolus, which 
was bred from eggs of Peregrinus (Delphax) maidis in Trii idad. 

The Editor of the Bulletin of Entomological Research notes that A. 
flaveolus is extremely closely allied to A. frequens Perkins, originally de¬ 
scribed from Hawaii, and A. columbi Perkins, from Colombus, Ohio, being 
intermediate between them. The three forms may be local races of a 
single species. A. frequens has a wide rarge and attacks four different 
genera of leaf-hoppers in Hawaii, including Peregrinus maidis. 

1005 - The Red Glover Gall Gnat (Amblyspatha ormerodi Kiefler). Mac- 
dowhll, R. Stewart in The Journal of the Board of Agriculture, Vol. XX, 
No. 3, pp. 225-230, figs. 1-6. London, 1913. 

During the winter of 1912 and the succeeding spring, there was a great 
destruction of red clover (Tnfotitm pratense) in England. The counties 
which suffered most were Norfolk, Suffolk, Essex, Lincoln, Huntingdon, 
Cambridge, Surrey, Hereford and Shropshire. In practically all the samples 
received, red maggots (belonging to a Ceddomyid) were found, either 
in the soil surrounding the plants, or, on dissection, in the spoiled plants. 
The writer bred out a number of adult flies from the diseased plants, 
which he submitted to Professor Kieffer, who identified the new fly as be¬ 
longing to the genus Amblyspatha and the species has been named ormerodi 
Kieffer; other animal and plant parasites were also found on the diseased 
clover, the most important being the fungus Sclerotinia sclerotiorWm and 
the eelworm Tylenchus deoastatrix, the latter farly common. 

From the large numbers of the Ceddomyid larvae, and the position of 
many of them, A. ormerodi can scarcely be regarded as other than a direct 
and distinct enemy of red clover. It is worthy of note, as a preventive mea¬ 
sure, that it was observed that there was no disease on the part of the field 
which had been fed off closely by sheep, while the plants in the other part 
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were badly attacked. After the harvesting of the cereal crop, when the 
conditions are such as to lead to a strong growth of clover, aud therefore 
offer suitable plants on which the nudges can lay their eggs, it would be 
wise to have this clover cut, or eaten off by sheep. 

Badly infested plants should be ploughed in deeply in order to prevent 
the larvae and pupae reaching the surface again. Plants that look poor in 
wiiter may recover, for red clover is hardy, and can withstand considerable 
attack. This was proved by the writer who grew some of the diseased 
specimens of red clover seat to him for examination. 

1006 - Turnip Moth Larvae injuring Tobacco in Hungary. — Gr6f, bsia in 
Magyar Dohdnynjsa", Year XXX, No. xx, pp. 3-4. Budapest, June 5, X 9 I 3 - 

Early in June, 1911, the writer found some diseased tobacco plants in 
the fields of the Tobacco-Growing Experiment Station at Debreczen; 
the leaves showed yellow spots, whose shape and position suggested the 
presence of a fungus. These spots were at first round, hut later became 
angular; they occurred very regularly along theside veins of the lower leaves; 
they increased in number and spread to about half an inch in diameter ; 
on some of the leaves they formed large yellow areas. 

As a microscopical examination failed to reveal any fungus action, 

the roots were examined; herelarvaeof the t'inupmoth( 4 gro^ - sscg«/MOTSchifE), 

were found, tunneling in the ground about two inches below the surface 
and destroying the roots one after another. 

To get rid of the larvae, a search was made at two or three inches below 
the surface at the roots of all plants showing the first signs of the disease. 

1007 - Pseudococcus nicoii&nae n. sp., a Scale Insect Injurious to Tobacco 
in Italy. — I^eonardi, G. Cocdniglia dannosa al tobacco, — BoUettino tecnico della 
colthvazione iei tabacchi pttbblicalo per cura del R. Istituto sperimentale m SeafaH 
(Salerno), Year ra. No. a, pp. 75-80, figs. 1-4. Scafati, March-April 1913. 

A systematic description of Pseudococcus mcotianae n. sp. made from 
.specimens sent to the writer by the Director of the Royal Experimental Sta¬ 
tion for Tobacco Growing at Scafati (Salerno). This new scale insect does 
not appear to be of Italian origin, for its presence in Scafati coincides with 
the introduction from Germany of its host plant, NicoUana colossea Andr. (1). 
Further, until the present time, the presence of the insect had not been recor¬ 
ded at Scafati, or elsewhere in Italy. Pseudococcus mcotianae, though confi¬ 
ning its attacks to specimens of the variety of tobacco with which it was 
introduced, and to a kindred variety, N. macrophylla colossea, does a good 
deal of injury to these plants, whether they be wintering in greenhouses 
or growing in the open. 


(1) According to the Index Kemeneis, Nicotiana eolossea Ed. Andre U a synonym of 
N. tomesfosa Ruiz and Raw (Ed.). 
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1008 - Pumpkin Beetles and how to destroy them. —Jarvis, E. in The Queensland 

Agricultural Journal , Vol. XXX, Part V, pp. 326-333, plates 51-52. Brisbane, 1913. 

The genial climate of Southern Queensland is eminently suitable to the 
growth of pumpkins, marrows and other Cucurbitaccae . which flourish 
luxuriantly in almost any situation, and as a rule, require little or no 
attention. Unfortunately, however, these plants are subject to the attacks 
of insect enemies, which 1 ot only devour the foliage and flowers, but fre¬ 
quently kill seedlings and young plants. 

These pests the writer describes, together with their host-pluivts, life- 
histories, and the best methods of control (1). 

The most destructive is Aulacophom olivieri Guerin (the banded pump¬ 
kin beetle), though A. wilsoni Baly (the plain pumpkin beetle), A. Car - 
tereti Gu6rin (the northern banded pumpkin beetle), and Epilachna 28- 
punctata Fabr. (the 28- spotted ladybird beetle) also attack Cucuvbitaceac. 

1009- SomeNew and Unusual Insect Attacks on Fruit Trees and Bushes reported in 

England in 1912 . — Theobaud, E. V. in The Journal of the Board of Agriculture , 

Vol. XX, No. 2, pp. 106-116, figs. 1-2. I^ndon, Hay 1913. 

Several interesting attacks of insects on fruit trees and bushes have 
to be recorded for 1912. Amongst those of special interest is an Apple- 
leaf Sawfly [Lygaeonematus moestus Zaddack) not previously recorded as 
British, and two aphides which have not hitherto beer described: the Delicate 
Strawberry Aphis (Myzus fragariae) which attacks strawberries, and the 
Northern Currant Aphis (Rhopalosiphum brittenii) a parasite on currants. 
It is also interesting to note the change of host plants by two other insects, 
the Beech Orchestes (Orchestes fagi) recorded as feeding on apples in Devon¬ 
shire and the Ash and Willow Scale ( Chionaspis salicis) attacking currants 
at Wobttm and Wye. 

Three well-knowr insects are also recorded for the first time as attack¬ 
ing fruit in Great Britain: the Garden Chafer (Phyllopcrtha horticola) on 
apples, the V-Moth ( Ralia wamria) on currants and gooseberries, and Pseu¬ 
dococcus aceris Signoret, the Sycamore Coccus, on apple trees. A new Capsid 
Bug (a species of Airactonomus) on apples in Suffolk and Hereford is also 
worthy of notice. The number of Capsidae attacking apples is gradually 
increasing. 

on addition to describing the above-mentioned species which are of 
especial interest, the writer gives an account of three other parasites which 
have been recorded previously to 1912: the Pear Leaf Curling Miclge (Ceci~ 
domyia pyri , Bouche) attacking the leaves of the pear ; the Dark Green 
Ribes Aphis ( Aphis grossulariae Kaltenbach) which deforms the top shoots 
of gooseberries and*currants ; and Epetrimerus sp. found on apple leaves. 




, I) See also No. 2363, B. July 1911. 
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1010 - Notes on Scale-Insects (Coccidae): Part I. nuwsxcad, r. in itutUm 

of Entomological Kscearch , Vol. IV, Part I, pp. 67*81, i-n. London, 191$. 

Amongst the scale insects enumerated by the writer in this first list, 
the following are of special interest: 

Iccrya purchasi Masked, a new pest for Zanzibar, where it is found on 
oranges and other species of citrus. 

Dactylopim ( Psatdococcns ) obfitsus Newstead, common in Zanzibar, 
especially on the leaves and fruit pedicels of the mango (Mangifcra Mica). 
Judging by its enormous numbers, this insect must cause serious injury to 
the plants it infests. 

Ceroplastes coni formic n. sp., takcu on. Ficus sp. in the Botanic 
Gardens of Entebbe, Ugai da. C. XJgandac Newstead, found on Anona 
muricata at Entebbe. 

Lecanium ( Saisseiia ) oleae (Bernard), in the same locality on the hard 
wood of an uu-named tree. All the examples were abnormally swollen 
by the attacks of Chalcid parasites. Lecanium (Saissctia) nigrum Nietner, 
also found at Entebbe, abundant on the leaves of Anona muricata. Aspi~ 
diotus gowdeyi u. sp. occurred in the same locality and on the same host 
plant. 

Chionaspis wnilateralis on the leaves of a palm ( Thrinax ) in Barbados. 

Leucaspis riccae Targioni - Tozzclti, new for Egypt (Cairo), where it 
was found on the cultivated olive, which seems to be its chief host plant. 
It is certainly an injurious species, and has been previously recorded 
from France, Italy, Greece and Cyprus. 

Mytilaspis ( Lcpidosapltcs) beckii (Newman), better known under its 
old name Mytilaspis citricola Packard, on orange trees at Zanzibar. 

ton - Cicadas {Melampsa.Ua incepta.) damaging Peach. — frogqatt, waxier 

W. Cicadas as Pests. Melampsalta incepta, Walk. — The Agricultural Gasette of Now 

South Wales, Vol. XXIV, Part 4, PP- 341-344,3 figs. Sydney, 1913. 

Early in November, 1912, several orchards in the Penrith district 
(New South Wales) were infested with a small black cicada, afterwards 
identified by the writer as the common wattle cicada ( Melampsalta incepta 
Walker), which completely covered many peach trees. The punctures mad e 
by the insects in the bark of the trunk and branches had caused them 
to gum all over and had done serious damage to the trees. Under a square 
inch of bark removed from a badly infested branch, the writer counted 
45 punctures, and this was a fair average of the condition of many 
feet of the trunk and branches of a number of trees in this orchard 
at Kingswood, which was one of the first to be invaded by Melampsalta. 
The cicadas swarmed into the orchard on November 7 and remained for 
about 10 days ; at the time of the visit of the writer, November 21, there 
was only an odd insect here and there on the trees. 

On October 26, several specimens of the pest were forwarded from Dapto 
on the South Coast, where it was doing much harm to the fruit trees. 

Melampsalta incepta was described by Walker in 1850 in South Austra¬ 
lia, but it has now a very extended range right round the coast, through 
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Victoria and New South Wales into Southern Qeensland, and in 1912 it 
was very plentiful in several localities near Melbourne. 

1012 - Ceronema africana sp. n. on Caesalpinia pulcherrima, and 
Dactylopius (Pseudococcus) virgatus var. madagascariensis on 
Ficus sp, in Northern Nigeria. — macfie, j. w.scott. on a new African species 
of Cocdulae. - Bulletin of Entomological Research, Vol. IV, Part I, pp. 31-34, fig.s 
1-3. Uondon, 19x3. 

The writer gives a detailed description, under the name of Ceronema 
africana sp. n, of a scale insect found on the “ Pride of Barbados " {Cae¬ 
salpinia pulcherrima Sw), a prickly shrub growing to a height of 5 to 10 ft., 
which, on account of its showy red or yellow flowers, is a favourite in the 
gardens and compounds of Nigeria. This is apparently the first recorded 
occurrence of this genus in Africa. 

The writer also mentions Dactylopius [PseUdococcus) virgatus var. mada¬ 
gascariensis Newst., as occurring plentifully on the youngs hoots of a tree 
called by the natives “chedia ” [Ficus sp.). This insect has been recorded 
elsewhere as feeding upon cactus, coconut palm, cotton, violets, etc., and 
the species is also apparently new to the continental African fauna. 

1013 - Icerya purcbasi and Novius cardinalis In the Province of Beta 
Baixa (Portugal) (1). — M&kdes, C. Apparerimento da Icerya purchasi e Novius 
eardinalts em S. Fiel. — Broteria, Vol. XI, Zoological Scries, Part. H, p. 146. Sala¬ 
manca, June 1913. 

In 1910, at the beginning of the summer, a large number of Icerya pur¬ 
chasi were observed on the trunks and branches of Acacia melanoxylon, 
on the farm belonging to the Collegio of S. Biel (Beira Baixa). The 
orange trees on the same farm and in the neighbourhood remained entirely 
immune; this scale insect, however, attacked the acacias in large numbers. 
Shortly afterwards in the same district, the presence of Novius cardinalis 
was recorded for the first time, and within a year all the Iceryae were des¬ 
troyed by this natural enemy. 

Researches as to the origin of the disease brought to light the fact 
that at Castello Branco, 12 miles from S. Fiel, Icerya had attacked somg 
oranges which were thereupon thrown into the dust-bins. Shortly after* 
this, the acacias were attacked by the scale insect. 

1014 - The Red Spider on Cotton. — Me Gkecor, E. A, — V. S. Department of Agri¬ 
culture, Bureau of Entomology, Circular No. if2, pp. 22 >4- figa. Washington, May 17, 19x3, 
A red spider ( Tetranychus bimaculaius according to Harvey and Banks; 

T. telarius according to Morgan and Berlese) appears to be becoming a 
serious cotton pest in the United States. It is now prevalent throughout 
the cotton belt. Seasons of excessive drought are favourable to the develop¬ 
ment of the mite, and at such times the pest increases so rapidly that the 
damage often becomes severe before its presence is detected. 

With the exception of an outbreak in Louisiana in 1893 no severe 
occurrence of red spider on cotton had been reported until 1903, at which time 


(Erf.). 


(1) Sec also No. 891, B , July 1913. 
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complaints of damage came fiom S. Carolina and Georgia. In 1905 it 
caused serious injury in the above States, in N. Carolina and in Alabama, 
gince then its presence has been established from Maine to Florida and west¬ 
ward to California, as well as in the Hawaiian Islands. With the exception 
of western Colorado and portions of California no complaints of an alarm¬ 
ing nature regarding this pest have come to the writer’s attention other 
than from the south-eastern portion of the cotton belt. 

A detailed description of the insect in its various stages may besummar- 
ized as follows : The female lays 50 to 60 eggs on the under surface of the 
leaves. The eggs are perfectly round and colourless, and during the warmer 
months they hatch in about 4 days after being laid. Each of the larval 
periods (with six legs) and of the primary and secondary nymph (with eight 
legs) lasts in summer two days. Almost immediately on becoming adult 
the red spiders mate and begin egg laying. In South Carolina the time re¬ 
quired for a single generation is 10 or II days throughout the summer 
months ; in a year there may be about 17 generations. 

The colonies of the parasite live on the under surface of the cotton 
leaves, and where the spiders are very abundant the web may become quite 
conspicuous. Feeding continues throighout the period of egg laying, 
causing the appearance of a wine-red spot on the upper surface of the leaf; 
as the leaves become badly infested they redden over the whole surface, 
become distorted and drop, often causing the death of the plant. 

When cotton dies or becomes untempting in the late fall the red 
spiders seek more suitable food plants. Uptonowtheyhavebeenseenupon 
over 90 species of plants. Throughout the active season they axe common 
upon beans, cowpeas, dahlia, ironweed, Jerusalem-oak weed, Jamestownweed, 
okra, tomato, wild blackberry, wild geranium, pokeweed and English violet. 
It appears, however, that the greatest number of red spiders that pass the 
winter do so on the two latter plants. 

Heavy and long-continr ed rain works havoc to the red spiders and early 
and late frosts destroy the young stages and probably some adults also. On 
the other hand the insect enemies of the mites succumb more easily to 
minimum temperatures than do the mites themselves, whence very cold 
winters are often followed by severe infestations. 

Hot weather, although favouring red spider development, probably 
encouiages even more the increase of insect enemies, of which several have 
been observed. The following are the most important observed at 
Bates burg; S. C., in 1912: Arlhrocnodax sp, (Itonidae); Triphlcps insidiosus 
Say (Anthocoridae); Chrysopa quadripunctata Burm.; Euthrips fuscus 
Hinds., and E. occidentalis Pergande; Scolothrips sexmaculatus Pergande; 
Coctinetta g-notata Hbst.; Hippodamia corner gens Guer.; (Scymnus) Stethorus 
punctum Tec. 

As means of prevention and control the writer recommends: 

1. Clean culture. —Namely the destruction of weeds and plants which 
breed the pest. Pokeweed, Jerusalem-oak weed, Jamestown weed, wild 
blackberry and all border weeds and underbrush about fields should be 
burned or grubbed out. 
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2. Control on violets. —• Destruction or careful spraying of all violets 
growing in the neighbourhood of cotton fields. 

3. Selection of Variety. — Avoiding those varieties of cotton which 
are more susceptible to red spider infestation, such as Dixie, “ Wilt Proof ”, 
Toole Peterkin, Bradwell, and Cook, and which suffer most in the order 
named, while Hite, Russell, Summerour “Half anil Half” and Cleveland 
showed the greatest immunity of all the varieties investigated. 

4. Broadcasting cotton. — Thickly broadcasting cotton at the boundary 
of a field as trap-crop for red spiders and ploughing it in. 

5. Removal of infested plants. — If infestation has not advanced far 
pulling up and destroying the first few infected plants may give very 
satisfactory results. 

If on the contrary infestation has spread until a considerable patch 
is involved, it is sometimes advisable to plough up all the affected part in 
order to save the rest. Ploughing a swath about 10 feet wide round the 
infested spot and burning all the stalks in the swath and the enclosed area 
is also useful. 

6. — Spraying the under side of the leaves with one of the six mixtures 
given below, which proved to be the most satisfactory out of 26 combina¬ 
tions which were thoroughly tested in 1911. 

7. — Destruction of the winter quarters of the parasite. 


Formulae and itemB 

Total cost 

Per cent, 
killed 

Potassium sulphide, 3lbs. at 25 cents . . . . 
Water 100 gallons . 


$ 

0.75 

100 

Floweis of sulphur, islbs. at 4 cents . . . , 
Fresh lime, 20lbs. at 4 cents . 

1 ( $ 0.60 

> boiled < °- 8 ° , 

I.40 

100 

Water 100 gallons. 

) (• • • j 



Miscible oil, 5 gals, at $ 1. 

Water to make 100 gals. (r to 20) . 

i 

1 

5 00 

100 

BCsdble oil, 2 % gals, at $ 1 . $ 2.50 , 

Blackleaf tobacco extract, 40 % nicotine sulphate, 26 oz. f 

at $ 1.35 per lb . 2,00 { 

> 4.50 

i 

99 

1 

Water to make 100 gals . 


1 


Floweis of sulphur, 28 lbs., at 4 cents . , * . 
Soft soap, 14 oz,, at 40 cents per lb . 

«... $ 1. 12 
«... 35 

i 

. 1.47 

98 

Water to make 100 gals .. . . 


1 



AIiFRBDO RTJGGERI, gerente responsabile. 




















